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Tcletan piclurca — air traffic control hij radar plus television. 


Teleran—radio eyes"for blind flying! 


It^s a television “information please'* be¬ 
tween airplane and airport—with the pilot's 
questions given split-second answers on a 
television screen mounted in the cockpit. 

Teleran (a contraction of TELEvision— 
Radar Air A/avigation) collects all of the 
necessary information on the ground by 
radar, and then instantly transmits a tele¬ 
vision picture of the assembled data to the 
pilot aloft in the airplane. 

On his receiver the pilot sees a picture 
showing the position of his airplane and the 
position of all other aircraft near his alti¬ 
tude, superimposed upon a terrain map 
complete with route markings, weather 
conditions and unmistakable visual instruc¬ 


tions. The complex problem of air traffic 
control is well handled by Teleran, 

Teleran—another achievement of HCA— 
is being developed with Army Air Forces 
co-operationhy RCA Laboratoriesand RCA 
Victor, eudle.ss sources of history-making 
developments in ra<lio and electronics. 
They are also your assurance that arxij 
product hearing the RCA or RCA Victor 
monogram, is one of the finest instruments 
of its kind science has yet achieved. 

• • • 

Radio Corporation of America^ RCA Buildings 
Radio City, New York 20 .. . listen to The 
RCA Victor Show, Sundays, 2:00 P.M., East¬ 
ern Standard Time, over the NBC Network. 



Instnimeiit Panel of the Future. 
The Teleran indicator, mounted 
in a cockpit, simplifies the pilot’s 
job hy showing his position relative 
to the airport and to other planes in 
the vicinity. It promises to become 
one of the rno.st useful develop¬ 
ments in the history of aviation. 



RADIO CORPORATION of AMERICA 












A SPARE TIME OR FULL TIMg 


1. E. SMITH, 
PRESIDENT 
N&tlonftl Radio 
InstItuU 
82/id Tmf of 
Traiulng MsQ 
for fluccwt 
in Radio. 


The men at the right are just a few of many 
I have trained, at home in their spare time, to 
be Radio Technicians. They are now operating 
their own successfal spare time or full time 
Radio businefises. Hundreds of other men 1 
trained hold good jobs in practically every 
branch of Radio. Doesn't this PROVE my "50- 
BO method" of home training can give you 
BOTH a thorough knowledge of Radio principles 
and the PRACTICAL experience you need to 
help you make more money in the fast-growing 
Radio industry? 

Let me send you facts about opportunities in 
the busy Radio field. See how knowing Radio 
can give you security, a prosperous future . . . 
lead to jobs coming in Television. Electronics. 
Send coupon NOW for FREE Sample Lesson 
and 64-page, illustrated book. Read how NRI 
trains you at home in spare time. Read how you 
practice building, testing, repairing Radios with 
SIX BIG KITS of Radio parta I send you. 

Many Beginners Soon Make Extra Money 
In Spare Time While Learning 

The day you enroll 1 start sending EXTRA 
MONEY JOB SHEETS. You LEARN Radio 
principles from my easy-to-understand. illus* 
trated lessons—PRACTICE what you learn by 
building, testing and experimenting with parta 
1 send—USE your knowledge to make EXTRA 
money fixing neighbors* Radios in spare time 
while still learning! From here it’s a short step 
to your own full-time Radio Shop or a good 
Radio job! 

Future for Trained Men Is Bright 
In Radio* Television* Electronfcft 

It*B probably easier to get started in Radio 
now than ever before, because the Radio Repair 
Business is booming. Trained Radio Technicians 
also find profitable opportunities in Police. Avi* 
ation. Marine Radio. Broadcasting, Radio Man¬ 
ufacturing, Public Address work. Think of even 
greater opportunities as Television. FM. and 
many new. war-developed Electronic devices 
become available to the public! Soon, there will 
be more Radio equipment to install, operate* 
maintain and repair than ever before in all his¬ 
tory ! Get the facts on all thcee opportunities. 
Send for FREE books now 1 

Find Out What NRI Can Do For You 

Mail Coupon for Sample Lesson, "Getting 
Acquainted with Receiver Servicing,** and my 
FREE 64-page book. It*8 packed with facta 
about Radio's opportunities for you. Read the 
details about my Course. Read letters from men 
1 trained, telling what they are doing, earning. 
See how quickly, easily you can get started. No 
obligation! Just MAIL COUPON NOW in an 
envelope or paste it on a penny postal. 
J. E. SMITH, president. Dept, 6MX. National 
Radio Institute, Pioneer Home Study Radio 
Sehod, Washington 9, D* C. 


r I Trained 
These Men 


You Build These and Many 
Other Radio Circuits with 
S Kits of Parts 1 Supply 


a 

■month. »• 




By the time you've conducted 60 sets of 
Experiments with Radio Parts I supply, 
made hundreds of measurements ana ad¬ 
justments, you'll have valuable PRACTI¬ 
CAL Radio experience for a good full or 
part-time Radio job! 




on '•'**‘*- 
‘t 


You build the 
SUPERHETERO¬ 
DYNE CIRCUIT 
above containing a 
preselector oscUlAtor- 
mUer-flrst detectoi. 
l.f. stage, diode-de- 
tector-a.v.o. stage and 
audio stage. It will 
bring In local and 
distant stations. Get 
the thrill of learning 
at home evenings in 
spare time while rou 
put the set through 
fascinating teaUI 


;■>- to -C; 

* mad, 

im 


Tou build MEAST7R- 
INO INSTRUMENT 
above early In 
Course, useful for 
Radio work to pick up 
EXTRA spare time 
money. It is a vacu¬ 
um lube multimeter, 
measures A.C.. D.C., 
B.F. volts, D.C. cur¬ 
rents. resistance,, re¬ 
ceiver Output. 




Building the A. M. 
SIGNAL GENERA¬ 
TOR at right will give 
you valuable experi¬ 
ence. Provides ampli¬ 
tude-modulated sig¬ 
nals for test and ex¬ 
perimental purposes. 


SAMPLE LESSON FREE 


I will send you a FREE Lesson, “Getting Ac* 
quainted With Receiver Servicing,” to show you 
how practical it is to train for Radio at home in 
spare time. It’s a valuable lesson. Study it—keep it 
—use it—-without obligation! Tells how' Super¬ 
heterodyne Circuits work* _'^VB 

gives hints on Receiver 
Ser\'icing, Locating Defects, Bcinwc 


J. E. SMITH, President* Dept. €MX 
National Radio Institute* Washington 9, D. C. 

without oblliratlnK me. null your Sample Lesson and 64.p«ige book I 
1 am particularly Interrstc-d In the branch of Kadlo chacked' t 
<No salesman will call. Please write plainly.) 

< ) My Own Radio Servico t ) Operating Broadcasting 

Iron 

) Industrial electronics 
) Public Address Systems 
) Ship Harbor. Oov’t., Ml 
Radio 


I ) Spare Time Radio Servicing 
t ) Servico Tochnician for Radio 
[ Stores or Factory 

4 ) Aviation Radio 

(If you have not decided which bn 
to help you decide.) 


Training under Gl BUI 


CoODFOJtBOTH 


64 PACE BOOK 
SAMPLE LESSON 


fVfy Radio Course Includes 

TELEVISION • ELECTRONICS 
FREQUENCY MODULATION 
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THE UNf—5 models, of which one 5-tube and one 6-tubc 
model are now ready; three others available in 90 days. 
THf PRODUCT—Top quality throughout; precision-built 
chassis; beautiful Cabinets in modern designs. 
PWfOPA<ANC£—Thoroughly up-to-the-minute; N.U. sets 
compare with the best in their class. 

PP/CfS—Competitive with established brands. 


Here, for the first time, is a practical post-war radio 
line for the service engineer to handle—a group 
of fine modern radio sets—but above all a proven 


Here it is at last! The radio line thousands of 
service engineers have been waiting for—yes, the 
radio that has everything the service trade needs to 
cash-in on today*s big pent-up new set demand. 

And who else but National Union could provide 
a merchandising plan for radio sets—so perfectly 
fitted to the service engineer’s special needs ? 

For over 15 years National Union products, 
plans and policies have been shaped for the exclu¬ 
sive benefit of service dealers. 

And now N.U. RADIO SETS arc here—for the 
same service men who have so long known and 
used ocher N.U. products—and have found the 
N.U. way of doing business a better, more profit¬ 
able one for their special type of operations. 


COMPANION MODEL No. 571. 5 Tubes. AO 
DC. Superheterodyne Circuit. Built-in Antenna. Auto¬ 
matic Volume Control. 2-Gang Air Condenser Tun¬ 
ing. Illuminated Slide-Rule Dial. Standard American 
Broadcasts. Walnut Veneer All-Wood Table Cabinet^ 
i3Hi".v 7y8*^v8H^ 

OTHER MODELS NOW BEING PLANNED— 

• A 3-Way (AC-DC-Bottery) Portable Model. 

• A Combination Table Model Rodio-Phonograph with 
Automatic Record Changer. 

• A 6-Tobe Battery-Powered Farm Radio Table Model. 


PRESENTATION MODEL No. G619. 
6 Tubes. AC-DC. Tuned R.P. Stage. Super¬ 
heterodyne Circuit. Loop Aerial. Automatic 
Volume Control. Illuminated Slide-Rule Dial. 
Standard American Broadcasts. Mahogany Ve~ 
neer All- Wood Table Cabinet, 13 SYC'x OYi 


VOLUME REQUIREMENTS— None ! N.U. sets are not sold on 
a franchise basis. Order whatever quantity you need. 
D/STR/BUT/ON—Sold Only through N.U. Distributors and 
Service Dealers. 


merchandising plan which fits. Ask your N.U. 
Distributor for the complete facts today ! 

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N. J. 


I 
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NATIONAL UNION 1 
RADIOS, TUBES AND PARTS 
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^3272 " Coilap*V>l Vertical 
10 Mir CollopibI Vertical. 

121/2 Teleicoplc. 

Phontom A-27, 2-4^ me. 


*0 Antenna ,, 

OPOT Hi-voltoge, .. 

MlCHOSWtTCHtS 

Tvp. C. whit. iop. SPST. "«"«.ny cIc J, 

#W7R5TC2 — -. 

T,p« C. #BZ.R5. SPOT.... 

C C, #BZ-3RDTC.SPOT.... --3’c 
GE #CRI070CI03-A3 momentary 

normoHy closed.... 

PRESS'-TO-TAIK 

DPST. NO. with 5 ft card. UL-68 on< 

JK-48.. 

PUSH BUTTON 

10 Button, momentory contoct. non-loct^n^g 

right hand -- " . 

10 buHon. momentory contact, non-locUs 

left bond-- - - -- 

5 BuHon, pot. oetlon. locking. 

j 4 BuHon. pot. oetlon, locking. 

I L^frty^V 3PDT 10 amp 250 VAC 5^ 
J Puth type SPST NO. 3 omp 2S0 VAC, 

I KIT OF 10 SELECTOR SWfTCHES..SM 


\^Co-Ai tol RG8U Stondord 

Amphenol 52 ohm. 

Per 100 ft. 

Per 1000 ft. 

Co-Aiial RGS4-A/U. 58 ohm 

Per 100 ft. 

Per 1000 ft- . r 

Eight cond. thlelded, colored rubber mt 
«f # 20 , Iwo *1 #16. H.o.> jocl 
•nt.rnol d ••'••Wing- O.D.^ I 

P.r 100 f*. ' 

P«r lOOOf*..Perl*. 7 

r*OIL FORMS 

I ^ Kit of 10 Cerortuc tronemiHing^ 

’Condensers 

I 1 (Jt of 10 Bathtub condento^t 3 

I AIR PADOER CONDENSERS— 

I Ceromlc Irtulotlon. Screwdriver Adjmt. 

I 100 mmf . - - 

1 f40 mmf - . 

I FoUo^elng tiiet ovoilabte—5, 15, 25, 35 
I 50 mmf, eoch--—. 

I KITof lOAMtd. AitPoddef 
I Condeneert . . 

I G.E pyrnaol condensers 

I mfo voc WCI ^ 

I .25 1000 39e ■» ^^0 

I I 500 39e 4 ^ 500 

I I 600 49c 10 1000 


» 26.95 


heavy ^ 

DUTY 

line mi 

FILTER 

Solor 

Ellm-O-Stof ^ 

Type EN106, 

CSL53199, 20 omptr 

115 V.A.C,6O0 V.D.C. 


S* Alnico Spookeff 
4 Ohm VC, Limited 

s 'pm 2.5 Alnico V . 

- 3 / 10 ' PM, 18 01 . tfug . 

AP,10 lENSEN SpeechfiiBifcr, 5 Wott 
PMjn metol houting leii hot* . • 


Jobbers 


transformers 

■ u.iv.r»i. OU.P-* YB • 


puth-pull tubet to any voice coil. 1 
10 worn...- * 

Power troniformer. primary 105-12 
60cpt. Secondory Svoitt 190 ampt. 


Telephone type with 200 ohm ca - 

;ie ond 2000 ohm earphone pl*J ’“'j 

ood cordt with plvg* --- 

.TypA 


fjuTotorSpwd Controls 

I • ▼ • 10 ohm. 7.07 amp. 500 
mounting -- - » 

12.5 ohm. 10 omp. 500 waH. bracket m^ount- 

175 ohm. 3.7 amp. 800 waH, 125 ^IH. 
brocket mounting. 

DOWER SUPPLIES 

■ Portoble vibrator '"pu* 

VOC. output 200 VDC 120 ma-A1.95 

Mobile, dynamotor type. Input 12 VDC 12 
ompt. output 275 VDC 1)0 rna, and 5M 
VDC 50 ma, complete with fuse 
teri . - - . 

DECEIVER 

long Wove Receiver RAK-7. 15 to 
600 KC, 110 VAC operation, complet^rth 
power supply and tube*,..,- 


UEAD 

P ® 8000 ohm I 
12” cord and PL- 

inverters 

■ input 27 VDC 35 ompt. outpi 


HEAVY DUTY OIL FILLED CN0N5 

MfO VOC F«'CE I MFD * 

.075 16000 S4.95 3 4^ 8 J 

I 5 6000 8.95 . 10 6000 

Duol I f"fd 3000 VDC.. -S3.95 
Duol I mfd 7500 VOC. .S9.9S 
tubular fafer condensers 

ufD voc r«<ci MFD voc 

,01 600 9e -3 200 

.006 1000 lOe .1 *000 

.05 600 10c 

variable condensers 

I UUF r..« 

2 10 49c I SOO 1 

BO 4,. 2 370 

I 13 B9c 3 7S 

I 2 3S ^8c 4 140 1 

1 ljicceLLANEOUS CONDENSERS 


with cuthioni. 

_SI .50 


I BC. 223 -A. 80 Bo"-!: p';'’"*' C^ aI 

ICW: VFO or cry.tol contfolled; 

output . - I 

Tronsmitter-Receiver 

■ Portoble FM Trontceiver SCR- 5 I 0 . 
...g. S r.;l.v 20 to 27 .» MC c^.t|UY- 

troiled with 80 ccyitoh. complete. .S79.b0 

X/OLUME Control 

w iCit, 10 volume and control JJ 
eritchet, long <hafH. 


Tfontmitting J-38 -* .r/* 

A..omo«c 

<„«. 25 woH w 

operaKc lle.1 tuM . , _ _ 1 — — 

.,^.cs, 5 H. -dB 
Pi .48 three circuit plug.- " 

e- I luiMon carbon mike. Attochel to 

b'pcl.' A.iom.t« typ. W2 _ 


wW $;ngle conductor #18 
In*. CD V|" block, green only 

Per 100 ft. 

Per 1000 ft. 

Two conductor. #14 ^roodec 

tinned wOvOn braid. O.D. Vi 

Per 100 ft... 

Per 1000 ft. 

TILLIONS 

of other big-volue porti 
tubei, ond electronic equip 
MlO-AMERICA’SCotolog. 


AUFS. 

60 

42 

42 


iMId-Amerko Co., Inr., D*p». R C 

2412 $• Mrchlgon, Chicago 14, tlHfiale 

I Send me of Dnce—AISOlUTriV fR|f-.y«9rLi 

I Rew CdVoleg litllRg hvedredb-ef *'bard-fe-t 

I rodie parte, trancmitterm, end eiKtiDpi^ egvipe 

1 — AU AT MONEY.SAVrNO fRKIS. 


^ All item* ihown i« thi* «d or« 
ioronl«ed oi ralod hy notlonally- 
Ivertiidd monwfactur*f» *nd or* 
w, unuied and in perUct condition. 


STOt E 

2412 S. Michigon Ave 
Chicago 16 , 111 . 
PHONfi victory 59B7 


WAREHOUSE 
2307 $. Archer Ave 
Chicago 16 , 111 . 
PHONE: victory 7820 
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YOU CAN GIVE BETTER, FASTER SERVICE with these 




STURDY, HANDSOME Resist-O-Cobinet 


Balanced resistor assort¬ 
ment. Includes 59 IRC 
Type BT Insulated Metal¬ 
lized Resistors and ’'uni¬ 
versal” 10-Watt Power Wire 
WoundTvpes ABand ABA. 
The ABA (adjustable) type 
makes possible every range 
from a few ohms up to 
10,000 ohms. 


100 Type BW -*/2 and BTS 
Resistors. A complete as¬ 
sortment of most used 
ranges in the popular V 2 - 
Watt Insulated Metallized 
and Insulated Wire Wound 
Types. 


83 Type BW-l and BTA 
Insulated Resistors. Every 
service engineer should 
have all of these top-qual¬ 
ity 1-watt resistance ranges 
at his fingertips. 


WITH EACH ASSORTMENT 


No one knows better than you 
that up-to-the-minute appearance 
and modern, efficient service pays 
off in your shop. 

That’s why IRC offers three 
Resistor Assortments to equip you 
for quick, easy resistor replacements 
on almost any job. Any one or all 
three IRC assortments, arranged 
according to type and range, are in 
neat, sturdy cardboard Resist-O- 
Cabinets that stack firmly one on 
top of the other. The cabinets are 
supplied absolutely free with each 
assortment ordered at standard 
resistor prices. Get in touch 
with your IRC distributor today 


EASY TO STACK- 


Bases of Resist-O-Cabinets arc 
arranged for stacking so that 
several cabinets may be used 
to increase stock capacity. 









INTERNATIONAL RESISTANCE CO. 

401 N. BROAD ST., PHILADELPHIA 8, PA. 

Canadian Lijcensee; International Resistance Co., itd., Toronto 
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SPRAYBCRRY 
RADIO YRAINING 






Soldering, wiring, connecting 
Rodio ports . . . building circuits 
with your own hands—you can*t 
beat this method of learning. When 
you construct this Rectifier and Fil¬ 
ter, Resistor and Condenser Tester, 
etc., you get a really practical 
slant on Rodio that leads to a 
money-making future. 


I troin your m/nd by putting you to work with your 
honds on a big 6-Tube Superheterodyne Receiver. 
And, believe me, when you get busy with reel 
Radio Ports — 8 big Kits of them — you reoily 
LEARN Radio and learn it RICHTI You get the 
practicol stuff you need to be useful in Radio, ond 
that's whol it takes to make money. You don't have 
to worry about what to do with these 6 Kits of 

_Ports. Step by step, 1 show 

you how to build circuits* 
test, enperiment, trouble¬ 
shoot. And you don't need 
ony previous experience. The 
Sprayberry Course starts 
right at the beginning of 
Radio! You con't gel losti 
**How to fioad Radio Diagrams and Symbo/s” Simplified lessons, coupled 

Here’s a valuable and wonderfully com- IT*""*""**"*""*"* 
plete new book which explains in simple 
English how to read and understand any 
Radio Set Diagram. Includes translation 
of all Radio symbols. Send for this vol¬ 
ume at once! It's freel Along with it, 

I will send you another Dig Free book 
describing in detail my Radio-Elec¬ 
tronic Training. 


FOR THESE 
FREE BOOKS 


with real "Shop" practice, makes every tub{ec|i 
plain and easy to understand and remember. 

A BUSINESS OF YOUR OWN . . „ 

OR A GOOD RADIO JOB 

Soon after you begin Sprayberry Training, I'M tend 
you my sensational BUSINESS BUILDERS. You'll 
find out how to get and do neighborhood Radio 
repair jobs for nice profits and rich experience 
while learning. This tort of work can easily pave 
the way for a Radio Service business of your own. 
But with Sprayberry Training, you're not limited. 
You con swing into any one of the swiftly expand¬ 
ing branches of Radio-Electronics INCLUDING 
Radio, Television, FM, Radar, Industrial Elec¬ 
tronics. Be wisel Decide now to become a fully 
qualified RAOIO-ELECTRONICIAN. Get full details 
about my Training at once I Mail coupon below for 
my 7 big FREE Books. 


sprayberry academy of radio 

F. L. Sprayberry, President, Room 20M6. Pueblo, Colorado 
Pleose rush my FREE copies of "How to MAKE MONEY in RADIO, 
ELECTRONICS and TELEVISION," and "HOW to READ RADIO DIA- 
CRAMS and SYMBOLS." 


Name ... Age 


COUPON TOO Ayr 


Address . I 

J 

. I 

■ 


City . . State . . 

(Moil in envetope or paste on penny postcordl 


YOU DO EXPERIMENTS, 
CONSTRUCTION, 
TROUBLE-SHOOTING 


I'll show you how to perform over 175 instructive Ex¬ 
periments—how to build countless Rpdio Circuits. 
You'll leorn o new, fast way to test Radio Sets with¬ 
out mfg. Equipment. 


WITH 
A 


coMPun 6 mt HETERODYNE RKlIViR 


I give you a fine, moving-coil type 
Meter Instrument on Jewel Bear^ 
ings—with ports for o complete 
Analyser Circuit Continuity Tester. 
You leorn how to check ond correct 
Receiver defects with professional 
accuracy and speed. 


You'll gel voluoble experience 
and practice building this Sig¬ 
nal Generator and multi-purpose 
Tester. Mokes o breexe out of 
fixing Radios and you don't hove 
to spend money on outside, 
ready-made equipment. 


TRAIN at HOME for a GOOD LIVING 
in RADIO-ELECTRONICS & TELEVISION 
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ON THE COVER 

The experimentol home sound-recording laboratory 
of Mr. J. C. Hoadley at West Newton, Moss., is 
shown on our cover this month. The two-unit speak¬ 
er cabinet is described in the story on page 20. 
The recorder is at right, and with other features 
of the lab, will be described in future articles. 

Chramalonc by Alex Schomburff from photo bv J- C. Jioadley 
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At home—in your spare time—you get real Radio 
experience from these many interchangeable Radio 
parts and sub-assemblies. Our handy “Block Sys¬ 
tem** eliminates unnecessary mechanical work; the 
convenient spring clip connections save a great deal 
of time. You quickly build Radio circuits that work. 
You experiment with Photo-Electric Cell “Magic** 
... a 5 tube Superheterodyne Receiver ... a Ra¬ 
dio Telephone, and scores of other fascinating proj¬ 
ects. Little wonder learning Radio at home is so 
practical . . . effective and rei(l fun—with this 
modern “Home Laboratory.** 

YOU USE **LEARN-BY-SEEING” 

MOVIES! 

Think of'the pleasure, as well as 
help you get from the use of a 
16mm. Motion Picture Projector 
and exciting “movie** TRAINING 
FILMS. You will be surprised 
how much faster . . . easier . . . 

Home Movies help you under¬ 
stand Radio-Electronic 
fundamentals. Here*s a 
preferred training method 
of tomorrow — yours to¬ 
day. See the principles of 
what you're learning—in 
motion . . . ANIMATED! 

See circuit actions other¬ 
wise hidden from the eye. 

You get this big Radio 
home training advantage—ex¬ 
clusively from DeFOREST*S 
TRAINING, INC. So act now! 

Mail coupon for complete details. 


VETERANS! 

Big things are 
happening at De- 
Forest *s Training, 
Inc., for veterans! 
See how you can 
prepare yourself 
WITHOUT COST 
for a GOOD JOB 
or a BUSINESS 
OF YOUR OWN 
in the vast Radio- 
Electronic oppor¬ 
tunity field. 


See how our fascinating SHOP METHOD Radio 
Training at home can help you toward a good start 
in the Billion Dollar Radio-Electronic Field. Write 
for our BIG FREE book, “VICTORY FOR YOU!** 
that has helped many to good pay jobs. You*ll bo 
surprised at the opportunities ahead in F.M. Radio, 
Aviation Radio, Broadcast Radio, a Profitable Busi¬ 
ness of Your Ow'n, Motion Picture Sound Equip¬ 
ment, Electronics — plus the exciting future possi¬ 
bilities ahead of Television, Radar, etc. 

YOU Get “ALL THREE’' 

Where else can you get* such a combination of 
PROVED MAJOR training features as — (A) mod¬ 
ern loose-leaf lessons that are w*ell illustrated with 
helpful diagrams; (B) the use of “Learn by Seeing** 
home movie filins and a 16 mm. MOVIE PROJEC¬ 


TOR—and (C) eight big kits of “Home 
Laboratory** Radio parts to give you valu¬ 
able practical Radio experience —at home. 

You Also Get EFFECTIVE EMPLOYMENT 

SERVICE .. • to help you get started toward 
a Radio-Electronic job or a business of your 
own. Residential training in our Chicago 
laboratories also available! 

DEFOREST S TRAINING, INC., INCLUDES INSTRUC¬ 
TION IN MOTION PICTURE SOUND EQUIPMENT. 
FM RADIO AND TELEVISION ... 


DeFOREST*S TRAESING, INC., Dept.RC-Cll 
2^535-41 N. Ashland Ave., Chicago 14, Illinois, U.S.A. 

Send—FREE and WITHOUT OBLIGATION—illustrated book, 
“VICTORY FOR YOU” and KIT SUPPLEMENT, showing how 
Home Movies and Home Laboratory can speed my preparation for 
a place in the Radio-Electronics industry. 

Na me _ _ _ 


Address^ 
City. 


-Age^ 

-ApL- 


-Zone^ 


Stale— 
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For the Man Who Takes Pride in His Work 



Microhmo (Dynamic mutual conductance) readings and sim- 
pliflcd testing — are two of the 20 exclusive features in the new 
model 2425 tube tester. A new approach to transconductance cliecking 
is made possible through a simple measurement directly proportional 
to Gm and a proi>erly calibrated measuring instrument. There is no 
possibility of grid overloading due to excessive signal, ‘‘Short” and 
“open” tests of every tube element, including shield, inter-element 
connections and taps. Gas Test rounds out full check of all tubes, 
R.M.A. numbering of three-position lever switches gives instant 
reference for special tubejtesting. Switching flexibility allows full 
coverage of present and future tubes. No hunting—individual socket 
for each tube base type eliminates error. Excellent design, portability 
and appearance, amplified by Triplett engineering through all 20 
features, make Model 2425 the outstanding 1947 tube tester. 


ROLL CHART ATTACHMENT 

Has all the adixtntagies of both roll 
chart and book chart in adding 
new data. The location is right 
and settings can be made easily 
and quickly. Fits in carrying 
compartment in tester cover when 
not in use. 




Triplett 


...ia /adt 


ELECTRICAL INSTRUMENT CO. bluffton. 
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Send ihe V 

L Coupon and 1 
Ik prove fo ' 
■ yourself what 
Hk YOU con do 
P in RADiO! 


LEARN BY DOING 


SHOP METHOD HOME TRAINING 

FROM A REAL ESTABLISHED RESIDENT SCHOOL 

Now the famous National Schools brinifs its exclusive Shop-Method of training 
right into your own home. You can learn the most up-to-date, approved 
projects, system^ and circuits step by step in your spare time. This 
is the sound practical training you want and need—^the develop¬ 
ment of experienced instructors working with thousands of 
students right in shops, NEW F.M. broadcast studios 
and experimental laboratories of NATIONAL 
SCHOOLS—one of the most advanced trade edu¬ 
cational centers in the world. 

National Trained Men Now Making 
the Best Money in History 


Work with Real 
Experimental Equipment 
Furnished without Extra Cost 
AM Part of Your National Training ^ 
^fXperience is the best teacher. You learn by 
experience with the exclusive National Shop- 
Method of Home Training. In the course of your 
study you actually build various types of receivers 
—a powerful superneterodyne» a signal generator, 
an audio oscillator and others—You make tests and 
conduct experiments that show you the why and 
how of things. You understand what makes the 
various elements of electronics operate because you 
actually see them work for you. Not only do you 
gain marvelous experience by this method of learn¬ 
ing but you receive valuable equipment you will use 
on the job in the practice of your profession as an 
electronics expert. Mail the coupoyi and learn what 
this means to you. 


N.itlonnJ trmlninK ahow* up 
job^ ^ ^ procrcM our men make on the 

Incomes th«t teemed fantattic only .1 

Vj *■ 1 *^® bvInK reported 

by National craduatea. And this Is only 
a sample of what the future holds for 
the MAN WHO KNOWS RADIO ELEC* 

allied subjecls. National (s proud of 
the promss ita Kraduatea arc mak- 
Ing all over the world. Read the 
K actual proof in the 

booka we send you FREE. 


Be Sure Of Your Success And Security 

future depond 

yourself. Never In ail history has the return- 
lf*he worker been confronted with such a creat future 

you ^ U NOW. Here Is a nmv world openlne before 

iJui. i-tH I. essential, well paid posiUon or. 

bit to!, BUSINESS FOR YOURSELF. It lin't a 

tii vitally needed. Kill out and mall 

«c«mlne the NATIONAL SHOP METHOD 
HOME TRAINING COURSE carefully, vilthout ublittailoa. 


NATIONAL SCHOOLS 

IPS ANGEIES 37, CAUFOR NIA 6ST.1905 






sreisei^luiS' 


F /? tE ^ i £ SSO ^ MCLUDZD ^ coupon for quick action 


the e^luslve National Shop Method of Home Training. 

^ •/*** practical It Is. Be convinced that 

Tfiev.sion-qulckly and easily In 
**”'*‘^- Yo'* I until you try. ThU trial ta ABSOLUTELY 
F^E. Fill out the coupon Immediately while you are thUikItur about It 
and drop it in the mall at once. 

5.books that tell you the complete story 
system of trnlnlnK In Radio. Electronlca and Tele¬ 
vision. L«am the £f this exclusive ehop-method of borne tratnim;. 

See for yourself! DECIDE FOR YOURSELF' i.r«M.mK. 

Thla Is the MODFIRN SYSTEM OF TRAINING: It matches the rauld 
process constantly belnir made in Radio. 'n>lev"l6n .nd^E^ronlcs It I? 
TIME TESTED, too. National .Schools has been traTnlmr men for more 
than a thli^ of a century. It la the very same tra.nina thTt has h^P-^ 
thousands to more pay and greater opportunity. 

Ynu owe it to smurseir—Vour future—to read the book '‘Tour Future In 
Radio. Electronics and Television''—FREE to you when you send In the 
coupon. 


(Mail In envelope or paste 
penny, post card) 


National Schools, Dept. RC-I I 

4000 South Figueroa Street, Los Angeles 37, California. 

Mail inc FREE the two books mentioned tn your ad. includlni: a sample lesson of your course 
I understand no s^iesnuin will call on me. ,t.aaoM ui your course. 


NAME . . . 
ADDRESS 


CITY .. . ZONE ...... . STATE 

□ Check here ir Veteran of World War II. 


You men already in Radio know how great the 
demand is for trained, experienced servicemen, oper¬ 
ators and technicians. You know hovb fast the field 
is growing and how important it is to keep up with 
developments — F.M. Receivers, Electronics and 
Television. You know, too, a fellow cannot learn 
too much about any industry for REAL SUCCESS. 
Whether you have experience or are merely INTER¬ 
ESTED in radio as an amateur, you must recog¬ 
nize the WONDERFUL OPPORTUNITY right 
within your grasp to cash in on your natural abil¬ 
ities. Make them pay dividends. Get into the EX¬ 
PERT RADIO SERVICE FIELD. Be an F.M. and 
TELEVISION specialist—OWN A BUSINESS OF 
YOUR OWN. if you prefer. Fill out and mail the 
coupon below for all the details of our plan. 

Get the Latest Inside Information — ^Short 
Cuts—Trade Secrets by 


fRUf 


Here*8 Just a Few of the In¬ 
teresting Facts you Learn 
with the FREE MANUAL. 

1. Routine for diagnosing Radio 
Troubles. 

2. Preliminary Inspection of Re¬ 
ceivers. 

3. How to Check Power Supply. 

4. How to Identify Various Stages 
of Receiver. 

5. How to Trace the Circuit and 
Prepare Skeleton Diagram. 

6. How to Test and Measure Volt¬ 
ages. 

7. How to Test Speaker in Audio 
Stages. 

8. How to Test Detector. |. F., 
R.F.. and Mixer Stages. 

9. Complete Reference Table for 
Quickly Locating Receiver 
Troubles. 


RADIO-CRAFT for 


NOVEMBER. 


1946 


o 

















RADIO NOISES OUT 
" o *nuoMS«Nt IA»-S 

^ each hxture aci 

_ificaiw directly to each 


IF-37 

filters 


Only 


designed for ^^st 

eoce _ _jess "hard:to-stop” 

effective way ~ ^ ^he power 

interference co^« One 

U„e to remotely ocateda^^^^^^ 

filter is . connecting them 

eteinstaUed simply bV'=° 


, ,n each hxture across the'id? 
directly to eacn n* 

coming le»d*- 

me to ^,Jery fluorescent Ugh* 

IF .37 Filters °“^pptess noise for 
tt:r^“-r radio and television 

demonstrations’. 


‘".rticcl cl”'”’ """"t!.. Spr.*..-®'" 
•po“TmS ■'1”^' 

sSjSl:^l- 3 iS 2 

etS foil and are completely 


these are 

motor-start 
[refiacemeht 

Mtto! 


AU the 
capacitor 
types I EVER 


hue i«om« o» «»««•««* 
repair iOBS 

A' , wl'y 

When you’ve repaired the m |o • p^y for 

u» refrieetator, too? Maite Motor- 

Us® these Sprag^e^.^d. 

•Jthe terminals are exact unit needed 

s;^uSSS?;sSsEAs."U’.f-'- 


WRITE for new 


Sprague Catalog 






-"■"/."•“"'Si-'" 
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0( 


11!^ ;i 


Three bi, e.oree, eeeh ee,.,i.9 
fremeedous itocU 
rerve you «dh toob. .e^" 
„eei parts, test 

„ aaylhmg else you i<eed. W«., 
write or telephone ,( yon aa" t 
visit one ot our stores. K you oan 

visit «lth us you'll find oer tramed 

stall ol trensendous help to you. 

SlRVKl 

Mail orders are shipped the sarne 
dey they are received, 'tou don 
have to wait when you buy Iron, 

Newark. On special mquir.es. we 
give you ^ull informai.on. prices 
!nd delivery dates p-on.ptly. 

Newarlr will give you serv.ce that 

will help you serve your customers 
better. 


Srourtlt tha/will do the job 

'r ]°“d .Xs’^:re':!rrlT:n 

standard maKes j j 

'’iable''"'" in'Naw Yor? and 

atl^e maintain our own 

?:!nu:/ors-wVship orde. 

sanse day they a-e ^we^' 

,.;;ii:“'m:r:bo‘'urpuJc 

Srcttfrt^h^Sb^^t 

seiecT „,,,r,ose It vour needs 

serve your ppose. y 

are unusual, tney 
make up specif cornbmat.ons 
.•tistv them efficiently. 

H Lu can. visit one of our 
stores! If you can t come to see 
us. write, phone or ^^legraph and 

your iriquiry 'jj. ^^^^wark has 

frsroX"-ar.''ha; 

how’. Newark can help you- 


With Newark’s kits and parts you 
can easily build radio receivers, 
transmitters. amplifiers. and 
other exciting radio and elec¬ 
tronics devices. 

• • ♦ 

Make a good radio receiver 
for yourself or a fine record 
player with automatic changer at 
tremendous savings. You can con¬ 
struct these and many dther radio 
and electronics devices easily. 
Our men know how to make them 
and will gladly show you if you 
can visit one of our stores-or 
will explain clearly by mail. 


z' -- ■ - ■ • " 

FOR GOOD BUYS AND A GOOD TIME I WRITE FOR OUR BIG BARGAIN BULLETIN 
VISIT OUR BIG BARGAIN COUNTERS [ ; LISTING THE LATEST AVAILABLE EQUIPMENT 

These big bargain counters in all our stores, ..... ___j 

ate loaded down with special items available 
in quantities too small to advertise. Marvelous 
r-fime sets, new small gadgets you can have 
all sorts of new 


war 
fun with 
parts 


Magazines are printed months before you 
'them, stocks change, new things are deveh 
and made, so we give you the very latest 


n ... all sorts OT new 
parts and special things you‘11 
want to see. Come in, look around 
and ask all the questions you 
wish. Come in often you'll have 
a wonderful time. 


NEW YORK 


[iTl7CHICAG0 


■ Ttik If. I 


371 W 

k (hliilt 


- ,— read 

Iiicriii, ^nange, now tnings are developed 

and made, so we give you the very latest news 
about the very newest things in radio and 
electronics In our Big Bargain 
Bulletin. Send for your copy to¬ 
day and know all about the latest 
<9quipment first. When writing 
address Dept. F-l 
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BOOK 


AT LAST, here’s the book that radiomen every¬ 
where have been waiting for — a book that gives 
them the answers to problems they meet daily 
on the job! It’s a library of practical working 
information condensed into 350 pages of solid 
facts—just what radiomen toldiis they wanted 
PRACTICAL REFERENCE BOOK, 


m a 


A Pocket-Size Reference Book Supplying 
*^PAY RAISING" Answers on the Job! 

Planned so that you can take it with you on the job» the Iiadioman*6 Handbook 
gives you the information you want — when you need it! You^11 be able to^make 
quick calculationa — to give ready answers—^to show the boss that you're on 
your toes when it comes to practical knowledge of radio constmetion, design, 
installation and operation. This is the road to a more responsible job—higher pay! 

The Radioman's Handbook is a practical reference hook—not a textbook. You 
won't have to study it—its hundreds of subjects aie completely indexed fot 
quick spotting. Diagrams and tables make every subject clear easy to grasp. 
Authoritatively written from, and backed by 20years radio shop experience of the 
Coyne Electrical School, the Radioman*s Handbook contains all the latest facts on 
radio, Jt*s a book that has been worth waiting for! 

What This Great Book Contains 

This partial list of the hundreds of subjects and over 3000 facts covered will 
give you some idea of the scope and completeness of this handy book: 


> MATERIALS 

• ABBREVIATIONS 

• CIRCUITS 

• POWER FORMULAS 

• RECEIVING TUBES 


• TRANSFORMERS 

• AMPLIFIERS 

• RADIO RESISTANCE 
& INSULATION 
(WIRE Tables, etc.) 


• SOUND SYSTEMS & DEVICES 


• CAPACITORS & CAPACITANCE 

• COILS & COIL WINDING 

• RESONANCE & COUPLING 

• OSCILLATORS & ANTENNAS 

• RECEIVERS 

...AND MANY MORE 


Electrical Facts for Radiomen 

COYNE’S APPLIED PRACTICAL ELECTRICITY 



TMAL omn 

^ ^ Up-to-date 7 Volume Electrical Reference Set 

Here, in 7 volumes, is a complete reference libr^y covering tlie entire 
field of electricity — from home wiring to radio; from telephony to 
diesel. Over 3000 subjects arcT extensively covered, profusely lUus- 
trated by more than 2000 diagrams and photos. 

The radioman, with his training and technical knoxyledget 
finds this set the easy way for him to get an electrical 
gronnd that will enable him to branch out into Electricity fields 
that tie in with RADIO. In this way, the Coyne 7 volume set en¬ 
ables the radioman to supplement, and increase his earnings. 

See for Yourself. Get this set for 7 days' FREE TRIAL. Ix>ok 
them over, check your toughest problem against them. Then, if 
are not 100% satisfied, return them at our expense. Or keep them and 
send $3 down, $3 monthly until $21.00 is paid (cash price $10.75). 
Check the coupon NOW, 


TECHNICAL BOOK DIVISION 

COYNE ELECTRICAL SCHOOL 


We want you to find out for yourself, FREB3, 
how much this book will mean to you! Send 
money, just fill out and mail the cou^n, 
1 we'll send you the book for 7 days* Eree 


FOR 


no 

and-^- - 

Trial, Look it over, take it with you on the 
job, feel the confidence you'll get by knowing 
you have all the answers in your pocket. 

Thenjafter 7 days, if you don't agroo that the 
Coyne Radioman’s Handbook is everything 
we say it return it at our expense and owo" 
nothing. If you are convinced that this book 
is worth many times its low cost* just send 
$3.25 at the end of 7 days, and the book is 
yours. You have nothing to lose examining this 
6ooA FREE, so fill out and mail coupon NOW I 






mi TRIAL COUPON 

Technical Book Division, COYNE ELECTRICAL SCHOOL, Dept 86-T( 

500 S. Paulina St., Chicago 12, Illinois 

□ Send me, for 7 days' FREE TRIAL, the Coyne Radioman’s Hand¬ 
book. After 7 days I’ll either return the book and owe nothing, or 
keep it and send you $3.25 for payment in full. 

□ Send me, for 7 days’ FREE TRIAL, the Cosme 7 Volume Set of 
Applied practical Electricity. After 7 days I’ll cither return them and 
owe nothing, or send $3.00 and $3.00 i>er month until $21.00 is paid 
or send $19.75 cash. 

(1 year of Consultation Service, and Technical Bulletin.s are included 
with this act, FREE, to keep you informed on the latest radio, electrical 
and electronic developments.) 


__ Zone. ......S/oXc— 


SOO S. PAULINA ST., DEPT. 


CHICAGO 12< ILL. 


Address — ... — 

City .—.. 

Where Employed?,^.^ . ^... 

□ If you prefer to pay postman cash price ns indicated above when 
liooka arrive, check here. Same 7-day examination and money^back 
guarantee of satisfaction. _ 


12 


RADIO-CRAFT for NOVEMBER. 


1946 















By HUGO 6ERNSBACK 


THE TELE-THEATRE 

% 

The Tete~Chain~Theatre in Every V. S. Town Now Feasible 


S we have intimated many times before in these 
columns, television applications are far more 
/ \ complex than those of radio. 

Thus radio, besides having penetrated the 
home, is also used to a considerable extent in automo¬ 
biles, in schools, in factories, in rest rooms, and in many 
other locations. Television will not only duplicate this 
penetration, but will also go into many places where 
radio has never gone before. 

To mention a few, retail and department stores are 
already beginning to display and sell merchandise via 
television. Thus a showing by a famed couturiere or mo¬ 
diste can be done routinely from a central stage. Tele¬ 
vision outlets in various parts of the store, in lounges, 
etc., will faithfully reproduce in colors the actual event 
on the floor where the .showing is held. Thus, instead of 
exhibiting the latest modes to a comparatively few 
women, thousands can now view. 

The factory superintendent can supervise operations 
on his multi-screens from all over the shop and see 
what is going on in any part of the plant. 

It will be simple for the head of a large organization 
to talk to all hi.s executh’es so they can not only hear, 
but see him as well. This from a psychological view¬ 
point is a great improvement over the ordinary public 
address system now in vogue. 

Mei'chandising in general will be tremendoilsly stim¬ 
ulated by television. The store window now becomes a 
place to view not only a few items, scattered in the win¬ 
dow, but the passerby will see displays from the entire 
store via the large television screen in the window. 

Such novel expansions of television in the years just 
ahead will be far more complex than anything we have 
known in our past and present radio days. 

Commercial television — an endeavor totally apart 
from television in the home—will soon be big Imsincss. 
The two l)ranclies should never lie confused each 
other because they are distinct and separate. 

Naturally, commercial television sets are elaborate 
and expensive affairs; therefore, the price consideration 
is not of great importance if we compare it with the 
television receiver in the average home. 

With the recent advances in business television, the 
television theatre envisaged for many years will soon 
be a reality. It is now much nearer in realization than 
it ever was, and it is certain that before many years 
have elapsed, the United States will have many such 
proposed theatres. 

We leprint, here, an editorial from the January- 
February 1932 issue of the writer’s former publication 
Television News. What was said 14 years ago holds 
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good today, indeed, the television theatre is now a 
positive necessity. 

In our smaller communities, particularly, the lack of 
the live theatre is felt acutely. The motion picture 
—canned entertainment — must always remain synthetic. 
It is nevei teul, no matter how good or gripping the 
film play. 

But a tele-theatre audience, viewing a television pro¬ 
duction, knows it faces live actors at the exact instant 
the action is unrolling — not months or years afterwards. 
There is a vast psychological difference between a mo¬ 
tion picture play and a televised one. Television now has 
it in its power to bring a great cultural force to every 
• stratum of the entire country. The 1932 article follows: 

THE TELE-THEATKE 

(An editorial from the Jan.-Feb. 1932 issue of 
Television News.) 

It is pretty well conceded, by most authorities on the 
Subject, that the “legitimate” theatre is doomed to 
extinction in the not-too-distant future. 

The great inroads which the motion picture has made 
on the legitimate stage, are becoming more serious right 
along and, if something is not done soon, we may have 
nothing but motion pictures left; because, from year to 
year, it becomes more unprofitable for producers to put 
on legitimate performances. The reason for this is, 
of course, that it is impossible to give a “legitimate’’ 
performance for 50c — which would then be competing 
with the motion-picture houses. The prices for the 
drama in New York, for a good orchestra seat, are from 
$3.50 up; and for musical comedy shows from $6.60 up. 
Plainly, these prices are too high. Hence, the decline of 
the legitimate theatre. 

What, then, is the solution? I propose the following 
lemed}, which I believe is sound; and I am certain 
that it will have to come to pass in the not too distant 
future. Television is the key to the situation. 

Audience and Distant Stage Joined by Television 

Recently, when the Sanabria Giant Television Screen 
was about to be exhibited at the Broadway Theater in 
New York City, I was asked by the management to 
supply some new ideas, to attract the public at large and 
secure favorable publicity for television. 

I suggested, at the time, that an attempt be made to 
connect the stage of another theatre to the one at the 
Broadway Theater, and televise a'distant performance on 
the Broadway screen. This suggestion was adopted, and 
the Broadway Theater, by means of a television trans¬ 
mitter, picked up the images (Continued an page 54) 
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TELETYPERS which sent impulses 
shaping the actual letters being trans¬ 
mitted were used by the German forces, 
investigators of the Department of Com¬ 
merce reported last month. 

Standard American teleprinters send 
impulses that activate a separate print¬ 
ing key for each letter, while the Nazi 
instrument sent impulses that formed 
the vertical and horizontal lines of ac¬ 
tual letters. One advantage of this sys¬ 
tem was that interference in the cir¬ 
cuit distorted ftie shape of the letters 
in words instead of printing the wrong 
letters as with American teletypes. 

Described as simple and rugged, the 
German machine weighed only 60 
pounds. Chief disadvantage was re¬ 
ported to be the fact that it can only 
send 150 characters a minute. 

A MASS SPECTROMETER recently 
devised to check leaks in vacuum ap¬ 
paratus or other air-tight equipment is 
sensitive enough to detect a leak so 
small that it would take more than a 
thousand years to deflate an ordinary 
auto tire. 

The leak detector, scientists of the 
General Electric Co. “Stated last month, 
discovers helium gas in quantities as 
small as 1 in 400,000. The gas is sprayed 
over an area suspected to contain a leak, 
and as soon as an ultra-minute quantity 
has penetrated the vacuum space, its 
presence is indicated. 

Immediate application of the detector 
is for tests of high-vacuum equipment, 
ranging from ordinary radio tubes to 
the gigantic vacuum chambers used in 
atom-smashing apparatus. It is expect¬ 
ed to find employment also in the chem¬ 
ical industry and other fields where 
high-vacuum processes are important. 
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A leak which would deflate the balloon in 


PRICE CUTS on “oflf-brand” radios 
were foreshadowed last month by 
two of New York City’s largest radio¬ 
store chains. Sales were held by both 
chains, at which table models of other 
than nationalljr-known brands were 
sold at a reduction of as much as 20 
percent. 

Spokesmen for both concerns stated 
that the sales were for the purpose of 
“clearing stocks for standard brands.” 
An increasing tendency on the part of 
the public to wait for nationally-known 
names and a distrust of some of the un¬ 
knowns turned out in the early part of 
this year appears to be the main factor 
influencing the slow sale of “off-brand” 
radios. A second important factor is 
the increasing production of standard 
sets, which during the summer months 
outstripped the highest pre-war rate by 
almost 20 percent. 

FLUORESCENT lighting interference 
with radio reception may be greatly re¬ 
duced with a simple piece of screenwire, 
Dr. L. F. Shorey of the University of 
Vermont declared last month. 

Speaking before the Illuminating En¬ 
gineering Society in its convention at 
Quebec, Dr, Shorey, together with S, M, 
Gray of Sylvania Electric Products, 
Inc,, presented a study of radio interfer¬ 
ence caused by fluorescent lamps 
in the home. Their 
report discusses 
how such interfer¬ 
ence is measured 
and reduced below 
a tolerable noise 
level. 

Total interfer¬ 
ence, they said, re¬ 
sults from three 
sources; feedback 
through the wires 
of the house cir¬ 
cuit; radiation of 
the high-frequency 
current components 
from the wires; 
and radiation com¬ 
ing directly from 
the lamps. 

Line feedback is 
reduced by the uSe 
of an electrical fil¬ 
ter, while bulb ra¬ 
diation interfer¬ 
ence is reduced by 
the application of a 
wire-mesh screen 
built into the lamp 
shade. 

“By a proper 
combination of 
these two schemes,” 
they declared, “to- 
6000 years is detectable, tal interference is 


suppressed to a quite satisfactory lev¬ 
el even with small distances separating 
the lamp and receiver antenna.” 

COST OF RADAR research and de¬ 
velopment was greater than that of the 
atomic bomb, states a booklet issued last 
month by Wesley W, Stout, former edi¬ 
tor of The Saturday Evening Post. 

According to Mr. Stout, $2,700,000,- 
000 worth of radar equipment had been 
delivered to the services up to July, 
1945, while the cost of the atomic bomb 
is given as around $2,000,000,000. 

RADAR SETS 'vill be used in studying 
the atom at the University of California, 
Professor Ernest 0, Lawrence of cyclo¬ 
tron fame told physicists last month. 

The radar equipment will be used to 
energize a linear accelerator, a device 
in which the particles to be speeded up 
are projected down a cylinder divided 
into sections. An electrical charge is ap¬ 
plied to each of these sections at the 
correct instant to give the moving par¬ 
ticle an accelerating impulse. 

Fifteen radar sets, each connected to 
one section of the accelerating tube, will 
furnish the shocks which speed up the 
particles. 

The linear accelerator is not a new 
device, but was abandoned in favor of 
the cyclotron because before the war no 
devices existed which could supply large 
amounts of power at high frequencies. 
Accelerations of two million volts were 
the utmost that could be obtained. With 
postwar apparatus, a billion volts is a 
theoretical possibility. 

A RADIO "BINGO'' GAME was 

raided by police last month, and sum¬ 
monses issued to the parties responsible 
for the game. The incident occurred at 
Radio CKAC, Montreal, and the persons 
called upon to justify their actions in 
court are Julien Riopel, organizer and 
producer of the game, and Conrad 
Giguere, representative of the sponsor. 

The game, which is called “Zingo,” 
was played with the aid of 45,000 cards 
distributed throughout the city, on 
which the players recorded their num¬ 
bers in standard bingo fashion. 

Unceremoniously halted by the Mon¬ 
treal morals squad on its third presenta¬ 
tion, all equipment has been impounded 
to await court test of its legality. 

TELEVISION RECEIVER shortage 
does not exist (if you want the right 
models) a prominent television manu¬ 
facturing executive stated in New York 
last month. His company, he said, was 
ready to make immediate delivery on a 
de luxe projection model selling for 
approximately $2750. Other companies, 
were advertising models priced from 
$2400 to as “low” as $600. 
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PARALLEL RADIO BEAMS deter¬ 
mine the true speed of an airplane with 
an accuracy impossible in any earlier 
method of measurement, the Army Air 
Forces reported last month. 

Three parallel beams at right angles 
to the course are used. The speeding 
planes cut these beams as they pass over 
the course, and as they cut each beam 
send a signal to the ground. The elapsed 
time between the signals is compared 
with the i;nown distance between the 
beams, and the speed computed. The 
method may be used with either high- or 
low-flying planes. 

Numerous other methods have been 
used to measure true air speed, but all 
had severe limitations. Various types of 
instruments installed in planes give ap¬ 
proximate but not true speed. A radar 
system which followed the plane in 
flight was not sufficiently accurate, 
while a method of timing by use of ver¬ 
tical wires, cameras and a timing ;notor 
was effective only at low altitudes. 

The radio beam method operates ac¬ 
curately in any weather and any alti¬ 
tude, and is the first system capable of 
measuring speed at or above the speed 
of sound. A similar installation at Mu- 
roc Army Air Base, Calif., will be used 
to check the speed of rockets and pilot¬ 
less aircraft. 


TELEVISION RECEIVER COSTS are 

likely to be considerably higher than 
previously estimated, the New York 
Herald-Tribune reported last month. 
Present indications, the paper stated, 
are that prices will be roughly one-third 
to one-quarter higher than originally 
expected. With installation and guar¬ 
anty costs added, the advance becomes 
even more impressive. 

This would place some of the lowest- 
price sets close to ,$300. Many of these, 
it was indicated, will include only tele¬ 
vision sight-and-sound, Avith standard 
frequency modulation broadcasting re¬ 
served for the higher-priced models. 

Just what effect increased prices will 
have on the market is difficult to esti¬ 
mate, it wa^ said. That the increases 
will come as a disappointment to many 
would-be purchasers of sets can be in¬ 
ferred from the recent survey released 
by Sylvania Electric Products, Inc. The 
survey showed that the average price 
quoted by families interested in buying 
a set is between $200 and $250. How¬ 
ever, 43 percent thought they would 
pay between $150 and $250. 

Meanwhile, New York newspapers 
were carrying advertisements of tele¬ 
vision - AM - F M - phonograph combina¬ 
tions in elaborate cabinets at $2400, 
with a cheaper model at $1500; “orders 
are being taken” for another set at $600. 


LIGHT-WEIGHT RADAR newly de¬ 
signed for planes will increase flying 
safety, according to aVast month’s re¬ 
lease by the Army Air Materiel Com¬ 
mand. Only a little larger than a home 
radio, the new apparatus weighs 125 
pounds, and can be used in any craft 
large enough to carry five passengers. 
The new radar, designed to remove the 
hazard of flying in darkness or fog, has 
a 3G0-degree microwave scan, and re¬ 
flections from objects give accurate 
fluorescent pictures of cities, rivers and 
terrain. 

By flipping a switch, the scope can 
be made to trace any one of fiA'^e ranges. 
The large-scale details of the four-mile 
setting are best suited for close traffic 
flying, while the 90-mile range is most 
useful for cross-country navigation. The 
other ranges are intermediate. 

The new device, known as the A PS-10, 
is the first of a series of projected light¬ 
weight, easy-to-operate and maintain 
search radars. It was developed in con¬ 
junction with the government’s Radia¬ 
tion Laboratory in Massachusetts, and 
with radar manufacturers. Future plans 
call for a 75-pound unit, which will pro¬ 
vide even greater range at still lower 
cost. 

COSMIC RAYS may cause a radio 
set to go “completely berserk" at high 
altitudes, an Army Air Force report 
stated last month. The report was based 
on experiments carried on by a B-29 
which was converted into a flying lab¬ 
oratory to operate at 35,000-foot alti¬ 
tudes. 

These rays and “other mysterious 
energy radiations” may make consider¬ 
able modifications necessary in high¬ 
flying radio and radar apparatus for 
planes and rockets, according to the 
report. 

(Yet radio waves themselves do not 
seem affected, otherwise the recent 
classic moon-radio experiment, where 
waves were reflected from the moon to 
the earth, could not have taken place. — 
Editor) 


RADIO PRODUCTION will reach a 
peak late in 1947, R. C. Cosgrove, vice- 
president and general manager of the 
Crosley Corporation, told the appliance 
group of the Western Merchandise 
Mart. 

The present capacity for manufactur¬ 
ing radios is roughly double that of the 
prewar period, he stated. Radio produc¬ 
tion for June, the last month for which 
figures were available, was 1,378,000 
sets. This rate sets an all-tinie record, 
but is still lower than manufacturing' 
capacity would permit. 
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SIR JAMES JEANS, possibly the 
most widely-read scientist of the pres¬ 
ent day, died on September 17 at his 
home in Surrey, England, after suffer¬ 
ing some time from a heart condition. 
His age was G9. 

Known best to the public for his in¬ 
terpretations of modern science in com¬ 
mon language, he was known to his 
fellow scientists as a cosmogonist, and 
was prominent in the development of 
nebular theories. 



Probably more important to the world 
w'ere his many books for the layman, 
which made it possifile for the common 
man to get an idea of what the “long- 
hairs” were talking about. Extending 
even to nucleonics and the Einstein 
theory, these books, with those of his 
colleague. Sir Arthur Eddington, and 
others, did much to dispel the suspicion 
of and enmity toward science so com¬ 
mon among the public during the last 
generation. 

Sir James spent part of his career in 
the United States, serving as Professor 
of Applied Mathematics at Princeton 
University for five years, during the 
period Woodrow Wilson was president 
of that institution. 


ANTENNA INSTALLATION, con- 

sidered a serious problem in mar¬ 
keting television receivers, has been 
solved by one manufacturer by setting 
up an independent installation com¬ 
pany. According to a statement issued 
last month by Hamilton Hoge, presi¬ 
dent of U.S. Television, the new com¬ 
pany, Television Installations, will per¬ 
sonally supervise all consumer installa¬ 
tions on UST television receivers. 

These installation groups will consist 
of teams of two men—one to read the 
pattern at the receiver and the other 
to make necessary adjustments on the 
roof. The men will be equipped with a 
two-way telephone to work together 
closely. 
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By R. R SCOTT j 


MAGNETOSTRICTION PICKUP 

A Very Wide Freqtteney Uanye Marks This Aorei Derive 


A PHONOGRAPH pickup which 
works on an entirely new prin¬ 
ciple has been announced. 
That principle is torsional 
magnetostriction — the variation of 


stress in the presence of a magnetic field. 

Magnetostriction is that property of 
certain ferromagnetic metals, such as 
nickel, iron, cobalt and manganese 
alloys which cause them to shrink or 
expand when placed in a magnetic field. 
Conversely, if subjected to compression 
or tension the magnetic reluctance 
changes, thus making it possible for a 
magnetostrictive wire or rod to vary a 
magnetic field in which it may be 
placed. This is true for lateral as 
well as longitudinal strains, and on this 
principle the magnetostriction pickup 
works. 

If the ends of a ferromapetic wire 
are fixed and a twisting motion applied 
to the center, in either direction, the 


twist will be equal on both sides. This 
may be demonstrated by holding a strip 
of paper, about one inch wide by twelve 
inches long, by the ends. Have someone 
grasp the strip at the middle and twist 
gently in each di¬ 
rection. Note that 
the amount of twist 
on either side of 
center is equal and 
increases as the 
angle of rotation 
is increased. This is 
illustrated in Fig. 
1-a. 

If, as in Fig. 1-b, 
the, same strip is 
first twisted 90 de¬ 
grees and the ends 
secured, a twist¬ 
ing motion at the 
center will increase 
the amount of tor¬ 
sion in one half the 
strip and reduce it 
in the other. One 
half the strip will 
be twisted still far¬ 
ther than 90 de¬ 
grees, while the 
other will tend to 
return to its 
straight state. The wire used in the 
magnetostriction pickup is similarly 
twisted through 90 degrees, the ends 
looped and the wife secured in a mag¬ 
netic field, 

DETAILS OF THE PICKUP 

A practical pickup is shown in ex¬ 
ploded form in Photo A. A permanent 
reproducing stylus is fastened securely 
at right angles to the center of a piece 
of nickel or other magnetostriction 
wire. Two pickup coils, each wound 
with 100 turns of fine wire, are placed 
over the magnetostrictive wire on each 
side of the stylus. The ends are then 
looped over themselves and the wire 
given a slight tw ist and fixed between 
the poles of a horeshoe magnet. The 
wire is held in place and prevented from 


untwisting by looped ends that fit snug¬ 
ly into slots in the poles of the magnet 0 

as shown in the photo. 

With the twisted wire in place, any 
motion of the stylus will cause the 
halves of the wire to twist in the same ^ 

direction but the previous 90-degree 
twfist will cause the torsion on one half 
of the wire to increase as that on the 
other half decreases. This twisting and 
untwisting motion in the halves of the 
wire will increase the leakage flux 
factor around one coil and reduce it 
around the other. It is this varying 
magnetic field that causes voltage to be 
generated in the pickup coils. 

Since the change in flux is opposite 
in each half of the wire, it is necessary 
to connect the coils in what would nor¬ 
mally be series-opposing. With the coils 
so connected the output voltage is the 
sum of the voltages in each coil. This 
connection also makes it possible to take 
full advantage of the even-harmonic 
cancellation characteristics of push-pull 
operation. This effect is shown graph¬ 
ically in Fig. 2, 

The TM pickup, showm in Photo B, 
has an impedance of 4 ohms and is 
capable of generating .086 volt across 
a l00,0D0-ohm load. It is capable of 
reproducing frequencies up to 26,000 
cycles, far beyond the human ear*s 
ability to hear! Over the range of both 
commercial recordings and high fidelity 
transcriptions, the torsional magneto¬ 
striction pickup's response is uniformly 
true. While the sound frequencies of 
most commercial recordings are limited 
to a maximum of about 6500 cycles, and 
transcriptions to about 12,000 cycles, 
the high fidelity of the new pickup war- ^ 

(Continued on page 65) 



Photo B—Magnetostriction pickup in its case. 



Photo A—Exploded view of the pickup. The important working parts are shown at right. 
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Fig. l-a, left. Tape straight. Fig. j-b. right—90® angle. 


magnetic reluctance in a magnetostric¬ 
tive wire when subjected to torsional 
























fly GEORGE W. SCHULTZE 


HOME INTERCOMMUNICATOR 


An Efficient Set for Hesidentiat Use 


T he business or industrial inter¬ 
communication system is often ex¬ 
tensive and expensive. 

To justify a home installation, 
certain limitations and requirenients 
rnust be recognized. The system de¬ 
scribed was developed to satisfy the fol¬ 
lowing criteria; 

1. Cost of the installation must be 
kept to a minimum. In most instances a 
home “intercom'' or “squawk-box" falls 
in the luxury category, and the eco¬ 
nomics of the situation must be treated 
in that light. 

2. The amplifier must be able to re¬ 
spond instantly with almost no warm¬ 
ing-up wait, but at the same time must 
be econonriical on tubes and power. 

3. The substations must be able to 
call the master station by voice rather 
than by signal to allow announcements 
to be made without waiting for a reply. 
Any substation operator may talk to 
the master station on his own initia¬ 
tive, but need not be able to contact oth¬ 
er substations. The master station may 
hold a conversation with any one of the 
substations. 

4, Amplifier and speakers must be ca¬ 
pable of transmitting speech to and 
from a point somewnat removed from 
the speaker. That is, the system must be 
able to transmit intelligence even 
though the user is several feet from the 
station. 

5. Interstation wiring must be as sim¬ 
ple* as possible, to avoid excessive mate¬ 
rial and installation costs. This means 
that high voltages and the need for 
shielded conductors must be eliminated. 


A PRACTICAL SYSTEM 

The original installation consists of 
a master station and three suT)stations. 
Any number of substations can be in¬ 
stalled, and additional ones can be 
placed in the system at any time. The 
master station is located in the “boss' " 
bedroom, while the substations are in¬ 
stalled in “Granddad's" room, the kitch¬ 
en, and the basement shop. The wire 



A back view of the central control station 


length from the master set to the most 
remote station is about 100 feet. 

The circuit diagram, Fig. 1, shows a 
conventional two-stage audio amplifier 
with a 6C6 tube resistance-coupled to 
a type 41, Many other tube combina¬ 
tions will suggest themselves, but the 
one given is quite satisfactory. The in¬ 
put transformer T2 can be a conven¬ 
tional output transformer. The author 
used a compact surplus unit about 
which nothing is known except that it 
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SUBSTATIONS 


The central control station ir its cabinet. 


works well. The condenser C7 bypasses 
strong radio broadcast signals picked up 
by the interstation wiring. The capacity 
value of this condenser is not critical, 
but without it, the author's amplifier 
reproduced a twenty mile distant fifty- 
kilowatt program very nicely (but un¬ 
desirably) with S2 in the “listen" po¬ 
sition. 

Also across the primary of T2 is 
placed R8. This was found necessary to 
eliminate the loud “beep" from the mas¬ 
ter station speaker when, on throwing 
the power switch to OFF, S4 is opened 
and the filter condensers momentarily 
supply B-voltage, R8 in the author's set 
is 1000 ohms. No decrease in signal 
volume was obseryed because of its in¬ 
sertion, It was found that a resistor of 
about 30,000 ohms across the secondary 
of T2 achieved the same results. 


Fig. I Schemafic of the central control station, substations and the switching system. 
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THE SWITCHING SYSTEM 

The input circuit within the ampli¬ 
fier was wired with shielded conductor 
to eliminate objectionable feed-back, T3 
is a conventional output transformer. 
The permanent magnet speakers, which 
also double as microphones, are prefer¬ 
ably all identical. The ones shown in the 
photos are 4-inch, a compromise be¬ 
tween compactness and reasonable re¬ 
sponse. The talk-listen switch, S2, al¬ 
lows switching the speakers from the 
speaker function to the microphone 
function at the will of the master sta¬ 
tion operator. S2 is a double-pole double¬ 
throw lever action switch w’ith spring 
return. It is arranged so as to be nor¬ 
mally in the “listen" position. 

The power supply uses about the 
smallest standard line transformer 
available. A 6X6-GT rectifier was used 
in the original outfit, but an 80 or a 
5Y3-G would be satisfactory. An a.c.^ 
d.c, type power supply was ruled out be¬ 
cause of the positive grounding of the 
amplifier B-minus. The rectifier circuit 
is conventional, giving a B-plus volt¬ 
age of 310 d.c. In one of the primary 
(Continued on page 55) 

















































































































,By McMURDO SILVER 


PRECISION INSTRUMEN 


Laboratory Accuracy in a Serriceman^s Cflt Bridye 


I N the early days of one- to five-tube 
battery receivers with usually but a 
single function per tube and circuit, 
location and correction of troubles 
was simple indeed. The exact reverse is 
true today, for even the simplest type of 
five-tube broadcast receiver has several 
multiple-function tubes, each function 
having its own separate circuit and set 
of component parts. Most important is 
that each one of these circuits—and 
there can be many indeed in a complex 
modern receiver—employs a large num¬ 
ber of individual capacitors and resist¬ 
ors. Even partial failure or alteration 
in value of but one of the many unim¬ 
portant-appearing little capacitors or 
resistors can—and usually does—cause 
the poor performance which the tech¬ 
nician is employed to correct. 

Drawing upon his thirty-five-odd 
years of experience in the design of 
high-quality radio receivers as a guide 
to the precise types and forms of meas¬ 
uring equipment which can most ef¬ 
fectively serve the serious maintenance 
technician, the writer has recently com¬ 
pleted a piece of measuring equipment 
going far beyond the rough approxi¬ 
mations heretofore available at low cost. 
It has been his goal to bring to the 
maintenance profession those orders of 
accuracy heretofore available only in 
laboratory instruments costing several 
hundred dollars or more, and hence 
beyond reach of most service organiza¬ 
tions. 


If, in the design laboratory, it has 
been necessary to measure resistors and 
capacitors to an accuracy of a few per¬ 
cent, then it is obviously desirable that 
the maintenance technician be able to do 
likewise. Excellent approximations of 
resistance values may be made by a well 
designed and built ohmmeter. Capacity 
may not be so measured accurately, for 
two values enter into capacitance meas¬ 
urements—actual capacitance in micro¬ 
farads or micromicrofarads, plus power 
factor. Considering only resistance 
measurements for a start, the good ohm- 
meter cannot be particularly accurate 
over much of its range because of the 
characteristic slope of its meter scale. 
The usual ohmmeter scale is “open^' over 
its lower half and its accuracy can be ex¬ 
cellent over this portion of its scale. 
Over the upper half, however, the scale 
graduations become increasingly crowd¬ 
ed, since they must reach practically 
infinity at full-scale. Allowing for the 
normal and usual ±2 percent accuracy 
of even the best meters, a glance at the 
upper half of the ohmmeter scale in 
terms of graduation crowding versus 
such meter variation shows why high 
accuracy cannot be anticipated. It is 
true that this condition can largely be 
set at nought by provision of such a 
multiplicity of resistance ranges that it 
is seldom necessary to use the crowded 
high end of the scale in practice. Never¬ 
theless, the really accurate method of 
measuring resistance is by means of 
the Wheatstone Bridge—the ohmmeter 


serves an essential function but for 
truly accurate measurement the bridge 
is a ‘‘must"'. 

SUPERIORITY OF THE BRIDGE 

It is true that an ordinary a.c. volt¬ 
meter or ammeter can be us^ to meas¬ 
ure capacitance in the usual ohmmeter 
manner, but what actually happens is 
that the technician measures capacita- 
live reactance which is then translated 
into capacity in terms of that capaci¬ 
tance which exhibits a given capacita- 
tive reactance at the particular a.c. fre¬ 
quency of measurement. Such attempts 
at measurement of capacitance cannot 
be more than approximately useful, 
sinc€^ they ignore power factor. It is 
possible to find a capacitor apparently 
quite satisfactory so far as capacitance 
goes, yet have this capacitor exhibit 
such a high power factor as to be opera¬ 
tively useless. The fundamental Wheat¬ 
stone Bridge method permits measure¬ 
ment of both capacitance and power fac¬ 
tor, and so is a prime essential to the 
serious technician. Such a bridge may be 
so designed that it can provide resist¬ 
ance measurements with accuracy far 
exceeding the ohmmeter method, hence 
is most desirable. 

One of the disadvantages of bridges 
so far available to the service technician 
is not alone that their accuracy left 
much to be desired because of low-cost 
components and the cursory test and 
calibration necessary to yield a low,final 
selling price, but their lack of range as 
well. The equipment designer and the 
maintenance technician alike must be 
able to measure down to a fraction of 
an ohm, a fraction of a micromicrofarad 
— as well as up toward 1000 megohms 
and 1000 microfarads. Small compres¬ 
sion mica trimmer capacitors—even air 
trimmers—of extremely low capacity 
can be causes of trouble and so must be 
capable of measurement in any well- 
equipped shop. Low values of resistance 
measurement are also necessary when 
“shooting trouble” in auto radio pri¬ 
mary circuits, a.c. receiver heater cir¬ 
cuits and the like. High ranges of 
resistance must be accurately deter¬ 
mined in grid leaks and performance¬ 
impairing circuit leakage, while high 
values of capacitance appear in the 
filter capacitors of battery eliminators 
for portable battery sets as well as in 
“a.c., b-c. and d,c.” sets themselves. 

PRACTICAL PRECISION BRIDGE 

The capacitance-resistance bridge il¬ 
lustrated and diagrammed covers the 
direct range of 10 ohms through 1000 
megohms and 10 iqif through 1000 


♦ 1249 Main Stre<?t, Hartford, Connecticut 
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This is not its real range, for in 
operation it reaches down to M ohm 
and % inicromicrofarad — low enough to 
cover compression mica trimmers and 
high-resistance or faulty connections in 
auto radio heater and vibrator input 
circuits, where high current require¬ 
ments necessitate low circuit resistance. 
Values of unknown capacitances and re¬ 
sistances below 10 ppf and 10 ohms are 
measured and indicated directly, as the 
increment such low values add on the 
bridge dial when they are shunted 
across some convenient small value of 
capacitance or resistance first connected 
to the bridge terminals and measured. 
With a 10 4nf capacitance (conveniently 
provided by a pair of wires twisted to¬ 
gether just sufficiently to give a 10 \mi 
indication on the bridge) it becomes 
possible to measure accurately capaci¬ 
tances as low as V* Mpf. The same is 
true for resistance, substituting a 10 
ohm resistor for the 10 [i\ii test ca¬ 
pacitor. 

Power factor of capacitors in the 
ranges usually made up of paper, oil 
and electrolytic structures should be 
measurable up to 50 percent. Since 
paper capacitors seldom are made be¬ 
low .001 pf, and as mica, ceramic and 
air capacitors seldom exhibit poor power 
factor without complete failure, we may 
establish power factor measurement as 
essential in the range of .001 pf up 
through 1000 pf. 

For electrolytic capacitor measure¬ 
ment and reforming after idle periods 
the ideal bridge must incorporate a 
source of continuously variable d.c. po¬ 
tential which may be applied to any 
capacitor under test. Provision must be 
made for determination of leakage cur¬ 
rents through electrolytic capacitors as 
well. 

If we can provide means for measur¬ 
ing condenser capacitance under condi¬ 
tions where actual d.c, operating volt¬ 
ages are applied at the same time that 
capacity is being measured, we may 
locate those intermittent condensers 
which are the bane of the service tech¬ 
nician; condensers which test correctly 
out of circuit but which fail to function 
when restored to the equipment from 
which they were disconnected because 
a d.c. potential not present in outside 
measurement is reapplied to them. 

Fig, 1 and the photos illustrate and 
diagram a capacitance-resistance bridge 
satisfying all of the requirements set 
forth above, a precision measuring in¬ 
strument yielding an accuracy in 
measurement of capacitors and resis¬ 
tors of :±3 percent nominally over the 
range of ppf or qhm up through 
100 pf or megohms; with such labora¬ 
tory order of accuracy falling off slight¬ 
ly only between 100 and 1000 pf or 
megohms. Using it, power factor may 
be accurately determined, polarizing 
voltages may be applied to any and all 
types of capacitors during actual ca¬ 
pacitance measurement, leakage cur¬ 
rents in two ranges of 0-10 and 0-100 
nia may be measured—even insulation 
resistance up to 1000 megohms with 0 
to 500 volts d.c. applied may be ac¬ 
curately determined. 
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Operation is simple as it is accurate. 
The power cord plug inserted into any 
105/125 volt, 50/60 cycle a,c. mains out¬ 
let, the bridge is turned on by moving 
the lower right knob from OFF to ON, 
and tubes aIIowe<I 
to warm up, Mid- 
dle right lever 
switch set to ^ 

BRIDGE, it is only 
necessary to con¬ 
nect an unknown 
resistor or capaci¬ 
tor to the two left i 
panel jacks by ^ 
means of the clip 
leads supplied and 
set RANGE knob 
to that position 
which allows the 
electron-ray tube 
to ofTen to a maxi¬ 
mum for some set¬ 
ting of the 5-inch 
dial, when the val¬ 
ue of the unknown 
is read directly 
from the dial set¬ 
ting multiplied by the indicated 
RANGE knob figure. The upper 
left knob allows adjustment to the 
degree of “eye” opening which yields 
most accurate readability. The lower 
left knob reads power factor directly 
in percent at that setting which, after 
the bridge is balanced, yields greatest 
farther opening of the “eye.” D.c. polar¬ 
izing voltage is applied in accordance 
with the rating of the capacitor under 
test by appropriate setting of the lower 
right knob and depressing of the but¬ 
ton-switch immediately above it. Ca¬ 
pacitor leakage current is read on the 
“eye” as the percentage of closure it ex¬ 
hibits when the lever switch is thrown 
to the 10 or 100 ma leakage positions 
with polarizing voltage applied. No 
eye closure indicates no leakage cur¬ 
rent; full eye closure indicates 10 or 
100 ma leakage current, depending 
upon lever switch position. 

Fig. 1 illustrates circuit-wise how all 
of these functions are incorporated in 
an instrument measuring only 12% 
inches long, 7% inches high and 6 inches 
deep over knobs, in a weight of but 10 


pounds, and all with large and costly 
laboratory instrument accuracy. The 
actual bridge measuring circuit itself 
consists of a 4-arm Wheatstone Bridge 
circuit in Carey-Foster form. The main 


dial controls the ±2 percent precision 
potentiometer Pi which constitutes two 
simultaneously variable arms of the 
bridge. A third bridge “arm” is al¬ 
ways the unknown, or X, connected to 
the INPUT terminals. The fourth, or 
“standard” arm consists of Cl, C2 or 
C3 for three capacitance ranges, or of 
R1 R2 or R3 for three resistance 
ranges. To obtain the two special high 
ranges of 10 to 1000 jif or megohms, 
special “expanding” resistors R4, R4a 
are cut into circuit at one or the other 
end of Pi by the range switch SI, Sla, 
Sib. Standard resistors are held to ±1 
percent accuracy; capacitor standards, 
of mica and special mineral oil construc¬ 
tion, to ±2 percent. 

This type of bridge circuit wherein 
two arms are varied simultaneously 
and oppositely in value yields the 
advantage of a 100 to 1 range for each 
rotation of PI, plus the desirable 
logarithmic scale calibration wherein 
accuracy is substantially constant per¬ 
centage-wise at low, medium or high set¬ 
tings of the dial scale. It also lends it- 
(Continued on page 51) 


Front view of the Silver Model 904 Capacitance-Resistance Bridge. 
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Fig, I Complete schematic of the bridge. Measurements are made with three mnin controls. 
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J.CAHMSIE HOADLEY 


SOUND SYSTEM 
IMPROVEMENT 




Excellent re¬ 
production of 
recorded mu¬ 
sic depends on 

three factors: 

% 

compensation ^ 
for recording 
cba racteris- 
tics, a ffood 

amplifier, irith special attention to the 
output transformer, ttnd a speaher and 
baffle system trhich turns the output 
to sound nith a minimum of distortion 


The speaker cabinet. 
Position and compar¬ 
ative sizes of vent 
and speaker hole are 
clearly shown here. 


A NUMBER of years^ experience 
building maximum-fidelity am¬ 
plifiers and sound systems have 
led to the formulation of a set 
of rules, which, if followed, will enable 
the listener to realize the best from any 
sound system. 

First and foremost, the psychological 
factor njust be considered. People are 
definitely different in their tastes and 
desires, and these desires change with 
the type of program they are listening 
to. Your amplifier should be equipped 
with some means of varying its re¬ 
sponse curve, preferably with independ¬ 
ent treble and bass controls. 

It is often stated (and rightly so, if 
the statement is qualified) that a flat 
amplifier is ideal. If we had a flat micro¬ 
phone, a flat amplifier and a flat speaker, 
located in a perfect acoustic chamber, 
and if the speaker output were exactly 
as loud as the sound source, the system 
would indeed be ideal. 

Even with this theoretically perfect 
sound system, if we turned the volume 
down to one-half the loudness of the 
sound source, it would no longer sound 
like the original, because we have intro¬ 
duced a new variable, our ears. The hu¬ 
man ear's response curve varies with 
loudness. The lower the volume the less 
ability there is to hear very low and 
very high frequencies. 

Room acoustics have a profound ef¬ 
fect on the ultimate sound of a system, 
and as there are few ideal rooms out¬ 
side of broadcasting stations or labora¬ 
tories, this is another item to be reck¬ 
oned with. In addition to Ihese things, 
few pickups, speakers and microphones 
are flat. 

FREQUENCY RESPONSE 

Now that we have an idea of what 
we have to contend with, let's get down 
to cases. Though the frequency re¬ 
sponse of a system is important, the 


most disturbing element in any system 
is distortion. This will be more apparent 
at the higher frequencies, so we limit the 
frequency response of the system till it 
is just sufficient to reproduce the mate¬ 
rial on hand. There is no advantage in 
using a system flat from 20 to 20,000 
cycles to reproduce a shellac pressing. 
The high frequency noise and distortion 
would be unbearable. Neither could we 
use an inexpensive phono motor with 
this wdde-range system without the 
rumble in the motor being very appar¬ 
ent, So-called permanent needles when 
worn cause a particularly annoying 
type of distortion, in addition to caus¬ 
ing permanent damage to the records. 

The response of an AM receiver need 
not be any wider than 40 to 5000 cycles 
for the average station wffien broadcast¬ 
ing network programs, and 30 to 9500 
cycles is entirely satisfactory for the 
best AM stations 
when broadcasting 
local programs. 
Limiting the re¬ 
sponse to' 9500 cy¬ 
cles is to suppress 
any 10-kc beats 
between other sta¬ 
tions located 10 kc 
apart. For FM re¬ 
ception or tran¬ 
scription reproduc¬ 
tion we can go the 
limit and provide 
response from 30 
to 15,000 cycles, for 


only in these sources is the distortion 
low enough or the range wide enough 
to warrant this wide range. 

In the reproduction of any record we 
must take into account the various re¬ 
cording characteristics and compensate 
the pickup accordingly. Standard shel¬ 
lac phonograph records are recorded 
with a “modified" velocity character¬ 
istic, Amplitude of the cutting stylus 
is held constant from the lower fre¬ 
quency limit to between three and eight 
hundred cycles, and modified constant- 
velocity above this crossover frequency 
provides a five to ten decibel boost at 
8000 cycles. See Fig. 1, 

This is done for the following rea¬ 
sons: 

1. Due to widespread use of crystal 
type pickups, the manufacturers of rec¬ 
ords insert a high frequency boost to 
reduce the compensation necessary to 
flatten the playback equipment’s re¬ 
sponse. This boost effects a consid¬ 
erable improvement in signal to noise 
ratio. 

2. A large majority of the users of 
shellac pressings have equipment with 
serious attenuation of the higher fre¬ 
quencies ^nd no means for the com¬ 
pensation thereof. As the figure shows, 
there is a falling-off at the low-fre¬ 
quency end of the audio spectrum. If the 
low frequency amplitude were not re¬ 
stricted, either overcutting would re¬ 
sult or the level of the high frequencies 
would be below the noise level. 



Pig. I—Recording and response characteristics produce flat output. 
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PICKUP CHARACTERISTICS 

If constant velocity records (without 
treble boost) are played back with a 
magnetic pickup the output will be flat 
with decreasing frequency down to the 
crossover frequency where constant am¬ 
plitude begins. Since the magnetic pick¬ 
up requires successively greater stylus 
motion at the low frequencies to main¬ 
tain its output flat, and since the -am¬ 
plitude is held constant below the cross¬ 
over frequency (300 to 800 cycles) 
we must provide an equalizer to com¬ 
pensate for this condition. Since prac¬ 
tically all commercial records made in 
the last six or seven yea; s have a treble 
boost, the magnetic pickup must be 
further compensated to reduce its high 
frequency response. Otherwise response 
from commercial records will be ex¬ 
cessively brilliant. Fig. 2 shows the 



Fig. 2—Two suggested equalization circuits* 


usual method of equalization. Constants 
are approximate and depend on the pick¬ 
up and transformer, as well as the re¬ 
cording characteristic of the records be¬ 
ing played. Condenser C is for treble 
attenuation. Its value may be anywhere 
from .002 to .02 pf, depending on the 
pickup and transformer. 

A crystal pickup has a constant an> 
pHtude characteristic. Its output voltage 
is a direct function of stylus motion in¬ 
dependent of frequency up to its high- 
frequency cutoff point. For constant 
velocity recording (without treble 
boost) above the crossover frequency 
we would have to compensate for the 
decrease in stylus amplitude with fre¬ 
quency. This is in^the order of six db 
per jDctave above the crossover fre* 



Fig. 3—Equalizer circuit for crystal pickup. 


quency. To compensate the pickup for 
this would require considerable boost 
at 7000 cycles. However, commercial 
records insert treble boost at a rate of 
from two to about five db per octave 
above the crossover frequency, depend¬ 
ing on the record. Thus for some rec¬ 
ords no high-frequency equalization is 
required and for others only a small 
amount. The customary method of com¬ 
pensating crystal pickups for commer¬ 
cial records is shown in Fig. 3^ Reduc¬ 
ing the value of C will reduce the 
amount of treble boost. For maximum 
boost C should be about .002 pf. When 
playing records having considerable 
treble boost, C should be reduced in 
value to as low as 50 upf. Tran¬ 
scriptions are recorded with more in- 
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volved response characteristics (gen¬ 
erally they have considerably more 
treble boost than records) and the man¬ 
ufacturer of the pickup should be con¬ 
sulted for information on equalizers for 
Orthacoustic, NAB Standard, Colum¬ 
bia or other transcription character¬ 
istics. 


THE AMPLIFIER 

Now that we have a suitable flat 
source of music we wish to amplify it 
with as low distortion as possible. The 
easiest way to do so is to build a 
straightforward amplifier using triodc 
tubes throughout. We can choose be¬ 
tween 6A3, GB4, 2A3, 45 for the output 
stage. These tubes should be arranged 
in push-pull, as the attendant cancella¬ 
tion of second harmonic distortion and 
supply-voltage hum is worthwhile, and 
reduces the first filter section require¬ 
ments. Of course, beam tubes (GL6- 
GV6) can be used with feedback. 

Tke most important purchase in con¬ 
nection with this amplifier is a good 
output transforiner. It will make more 
difference than any other component. 
An output transformer may have a 
power rating of ten watts. This is some¬ 
what deceptive as it is usually meas¬ 
ured at some middle frequency, usually 
400 or 1000 cycles. The same transform¬ 
er may only be capable of transferring 
four watts at 30, and six watts at 12,- 
000 cycles. This is a serious drawback 
particularly when we wish to boost the 
high and low frequencies. High-quality 
units ai'e relatively inexpensive in com¬ 
parison to the results they will produce. 




Fig. A —Three self-balancing phase inverters. 

ER. 



Photo B—Inside view of the speaker cabinet/ 

A high-quality output transformer for 
a 15-watt GB4 amplifier can be obtained 
for $15.00 or so. 

An input transformer need not be 
used if class-A operation is desired, as 
a phase inverter is adequate. Fig. 4 
shows several inverters which are de¬ 
generative and consequently self-bal¬ 
ancing and of the low-distortion type. 
If class AB or ABj operation to obtain 
maximum power output is desired, an 
input transformer is needed to keep the 
resistance in the grid circuits of these 
tubes low in the case of a small amount 
of grid current being drawn. 

Fixed bias is desirable as it allows 
greater power output with lower distor¬ 
tion. Fig. 5 shows a simple way to ob¬ 
tain it when your power transformer 
does not have a bias tap, A separate 
transformer winding is required. The 
rectifier may be a triode similar to those 
in the amplifier. 

If you use an input transformer it is 
wise in the case of an inexpensive unit 
and essential for a high quality unit, 
to shunt feed the primary from the 
driver tube. This does not hold for push- 
pull drivers, as*their d.c. plate current 
balances out in the output transformer. 

Be sure to bypass all cathodes with 
large enough condensers to eliminate do*- 
generation at low frequencies. It is wise 
to decouple every stage, both in the in¬ 
terest of low hum level and to eliminate 
the possibility of motor boating or un¬ 
wanted interstage coupling. / 

One should, of course, use as good a 
speaker as possible and it should be 
baffled efficiently. 

A bass reflex baffle offers many ad¬ 
vantages, among which are improved 
bass response, higher sensitivity and 
cleaner high-frequency response. The 
distortion at low frequencies may be 
reduced greatly over the conventional 
open-back enclosure. 

When a speaker is placed in an en- 
(Continued on page 52) 
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UNIVERSAL 1-KW AMPLIFIER 


Tuiiintf Up and Adjuntment Are Completely Described 


T he average amateur starts out 
with what appears to be a good 
r,f, final amplifier design on paper 
and by the time that the rig is 
completed and all of the “bugs'^ ironed 
out, usually winds up with an entire- 




Closer view of the oyie^kilowatt final stage. 


^(mplifier is in the top section of this rack. 



A rear view of the unit. Note swinging link. 


ly different layout. Sometime later 
when the urge to try out a pair of the 
new pentodes, tetrodes or triodes, as 
the case may be, becomes unbearable, he 
IS very much surprised and shocked to 
learn that, although the amplifier func¬ 
tioned perfectly with the previous tubes, 
it is again necessary to go through the 
entire “debugging” procedure with the 
new ones. 

The author spent his spare time over 
a period of several months in an inten¬ 
sive experimental effort to develop a 
simple and stable high-power r.f, ampli¬ 
fier design which would be suitable for 
use with practically all types of pentode, 
tetrode i^nd triode tubes. It was also felt 
desirable that the number of mechanical 
changes required when going from one 
type of tube to another should be re¬ 
duced to the minimum. A multitude of 
arrangements were tried, some of which 
were good froni a mechanical viewpoint 
but lacked stability when used with sev¬ 
eral different types of tubes; others 
had good electrical stability but were 
difficult to construct. As might be ex¬ 
pected, the resultant design is a com¬ 
promise between the various factors in¬ 
volved; the practical working model 
amplifier is described in this article. 

As the photographs and drawings 
show, the unit is built up on a 17 x 13 x 
3-inch cadmium-plated heavy-duty steel 
chassis and a 12xl9-inch aluminum 
panel. The chassis is mounted spaced 
two inches from the aluminum panel, 
which also gives a two-inch spacing be¬ 
tween the rear of the chassis and the 
back of the standard cabinet when the 
door is closed. The purpose of the off¬ 
set type of construction is: 1. to permit 
a symmetrical layout of the parts on the 
top of the chassis; 2. to allow the plate 
tank coil to be electrically balanced with 
respect to ground. The center lines of 
the chassis and the center lines of the 


Parmetal 66-inch metal cabinet coin¬ 
cide; therefore, the two “hot” ends of 
the tank coil are equidistant from 
ground when the cabinet door is closed. 

This amplifier is designed to operate 
on the 3.5, 7, 14 and 28 megacycle ama¬ 
teur bands with practically any modern 
transmitting tubes such as the Eimac 
lOOTH, 250TH, 4-125A or 4-250A; the 
Gammatron HK-54, HK-254 or HK- 
257B; or the Taylor TW75 or TW150. 
Using suitable tubes, the amplifier is 
easily capable of input powers up to 
1,000 watts with excellent efficiency and 
stability. The only changes required 
when going from one type of tube to an¬ 
other are: 1. A filament transformer of 
the proper voltage and current ca¬ 
pacity; 2. proper sockets for the tubes 
used; 3. incorporation of proper ca¬ 
pacity and voltage rating neutralizing 
capacitors if the tubes are triodes. 

GRID CIRCUIT ISOLATED 

As shown in the under-chassis view 
photograph, the grid tank tuning con¬ 
denser is mounted under the chassis. 
Experiments with previous amplifiers 
had convinced the author that much of 
(Continued on page 57) 
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PLUG-IN GRiQ COIL-SEE TEXT 



5PLUG-INC0IL 
SEE TEXT 


FOR telephony insert 
MOD. TRANS. SEC. 
WINDING IN SERIES 


GRID CURRENT JACK. CLOSED CIRCUIT. MUST BE INSULATED FROM PANEL 

Circuit is designed to accommodate tetrodes, pentodes onJ triodes. with slight adaptations. 
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SERVICING MOVIE SOUND 

Maintenance and Repair of Sonnti-on-Film Sifstemn 

T; 


HE show must go on.” This is an 
honored tradition in the enter¬ 
tainment world. Vaudeville and 
stage actors often work while ill 
or bereaved to preserve this tradition. 
Today it is the watchword in thousands 
of moving picture houses in all parts of 
the country, from the smallest neigh¬ 
borhood movie to the most palatial ur¬ 
ban theater. 

The local radio technician can help 
uphold this tradition, at a profit for 
himself. He is readily available when 
sound trouble occurs and has the equip¬ 
ment, spare parts and knowledge to 
make either a permanent or temporary 
repair usually in a matter of minutes. 

The break may thus be limited to an ab¬ 
solute minimum, thereby saving the 
theater prestige and money that would 
otherwise be lost in refunded admis¬ 
sions. 

Any radio technician who intends 
servicing theater sound equipment^- 
either routine or emergency — should 
first notify the business agent of any 
union under which the projection booth 
may be operated and obtain his permis¬ 
sion to enter the booth for that purpose. 

He should also ascertain that his serv¬ 
icing the equipment would not vio¬ 
late the terms of any contract the the¬ 
ater may have with a service organiza¬ 
tion. 

SOUND-ON-FILM SYSTEMS 

When sound was first brought to the 
screen it was in the form of 16-inch 
wax recordings. For each reel of film 
a corresponding wax record was neces¬ 
sary for the sound. This system had 
many disadvantages. The principal one 
was that of synchronization between 
picture and sound. Proper synchro¬ 
nization was dependent on placing the 
reproducer needle accurately at the 
start mark on the record and the film 
start mark in the picture aperture. This 
insured that picture and sound started 
in synchronization. However, if any 
film had been damaged and removed, 
synchronization did not exist from that 
point to the end of the reel. It became 
common practice to replace any dam¬ 
aged film with an equal length of black 
film in an effort to maintain synchroni¬ 
zation. 

This system has been replaced with 
sound-on-film recording. In addition to 
other advantages, it insures perfect 
synchronization between picture and 
sound at all times because the picture 
and sound are both printed on the film. 

The sound is recorded approximate¬ 
ly nineteen frames ahead of the picture; 
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in projection this places at the scanning 
beam that point on the sound track 
which corresponds to the picture in the 
aperture at any given instant. The fre¬ 
quency and volume range that may be 
recorded on film is far greater than that 
possible with disc recording. 

All sound-on-filni may be broadly 
classified as variable-area, which is es¬ 
sentially an oscillographic trace of the 
signal currents (Fig. 1-a), or variable- 
density, which is a half tone photo¬ 
graph of the recorded sound (Fig. 1-b). 
Both operate on the 
principle of modu¬ 
lating a beam of 
light, which is 
made to pass 
through the sound 
track and on to the 
cathode of the pho¬ 
toelectric cell. The 
photo cell converts 
the light variations 
into electrical im¬ 
pulses whose wave 
form corresponds 
to ^the recorded 
sound. These im¬ 
pulses are very 
feeble and must be 
amplified many 
times before they 
are strong enough 
to operate the 
speakers. 

THE SOUND HEAD 
It is extremely 
important that the 
film move past the 
scanning point at a 


uniform speed of ninety feet per min- 
tite. All traces of flutter or variations 
in speed must be absorbed so that it will 
not affect the movement of tne film past 
the scanning point. This is accomplished 
by free-running loops on both sides of 
the scanning point. These loops absorb 
any flutter or sudden variations in 
speed. The film is pulled through by a 
constant speed sprocket (Fig. 2). 

The rotary stabilizer or oil-damping 
wheel is used in later sound systems to 
(Contifined on following ffagc) 
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Ub, right—variable-density strip 



Fig, 2—Course followed by the sound film, showing how it is propelled and stabilized. 
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insure uniform film speed at the scan¬ 
ning point. This is simply an oil- 
damped flywheel Avhich is not geared 
to the mechanism in any way, but is 
driven by traction between the film and 
the scanner drum, which is mounted on 
the same shaft with the damping wheel. 
Since this wheel is not geared to the 
mechanism, it is free of all variations in 
speed inherent to the mechanism. 

The damping wheel should pick up— 
from a dead stop to full speed—in two 
to three seconds. A peculiar gurgling 
distortion which lasts from one to ten 
seconds after changing from one ma¬ 
chine to the other is usually caused by 
this wheel not having reached full speed 
when* change-over is made. This is 


which results in an even pull at the 
scanner. Mounted on the same shaft 
with the constant speed sprocket is a 
heavy flywheel, the inertia of which pro¬ 
tects this shaft and its sprocket from 
flutter and variations in speed. Free- 
running loops are provided to isolate the 
scanner. 

THE LIGHT SYSTEM 

The exciter lamp "and optical system 
should be adjusted so that it projects 
on the sound track a uniformly illu¬ 
minated image approximately .084 by 
.0012 inch. Lateral and vertical adjust* 
ments are provided on the exciter lamp 
bracket, and it should be carefully ad¬ 
justed so that it is in perfect align¬ 


Light travels in a straight line from exciter lamp to photocell in this type of projector. 


caused by a worn or improper adjust¬ 
ed guide and pressure roller (Fig. 2). 
The obvious remedy is replacement or 
adjustment of this roller to insure prop¬ 
er traction between film and scanner 
drum. 

The drum may be spun by hand to de¬ 
termine if it runs freely. The run-out 
should be smooth with no jerky or sud¬ 
den stops. The deceleration time (from 
normal speedX is between thirty and 
sixty seconds. If it is much less than 
this or if the stop is jerky or sudden 
the bearings should be cleaned and in¬ 
spected. The scanner drum should also 
be inspected for end play. If end-play 
exists the film will weave in its motion 
past the scanner, resulting in the light 
beam being modulated by the framing 
lines or sprocket holes. To remedy, re¬ 
move the damping wheel and reverse 
one of the spring washers provided to 
absorb end play, or add another washer. 

In the older sound systems the film 
is pulled through a sound gate by the 
constant speed, sprocket. This sound 
gate exerts a slight pressure on the film 


ment with the optical system. The vol¬ 
ume and frequency response will be 
seriously affected if the inside of the 
glass envelope is blackened from use, 
or if the filament sags. In either case 
the lamp should be replaced and proper 
adjustments made. 

The sound head must be clean. Tests 
show that a film of oil or dirt on any 
part of the optical system will seriously 
affect the high frequency response. The 
lens, mirrors, etc., should be thoroughly 
cleaned with lens tissue; all other parts 
of the sound head may be cleaned with 
a soft cloth. 

Unless it is definitely known that 
the optical system is out of focus, no 
adjustment should be made. If adjust¬ 
ment is necessary, one of two methods, 
both using Academy 8000-cycle test 
film, may be used: 

Thread the test film in the machine 
and — with the machine running — adjust 
the lens tube until maximum response 
is obtained from the amplifiers. This 
may be observed aurally or with an 
output meter. 


I bearing (metal) 

BEAM 

REFLECTOR 

Detail 

OF TWE 

constant speed 

FLY WHEEL 

How lens, sound gate and mirror are placed. 


track to the other. This centers the 
beam on the sound track. 

If Buzz Track film is not available 
(Continued on page 59) 
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The second method of adjustment is 
known as the flicker test. A white card 
is placed between the film and reflect¬ 
ing lens. When the film is moved slowly, 
by hand, the frequency lines cause a 
definite flicker of light on the card. The 
lens is in focus wher^ the lines appear to 
be stationary. If they appear to move up 
or down on the card, the lens tube should 
be adjusted. 

In modern sound heads the lens tube 
is accurately adjusted for azimuth at 
the factory and it is not necessary to 
disturb this adjustment in order to fo¬ 
cus the lens. This is not true in the old¬ 
er types because the lens tube is simply 
held in a clamp. If the locking screws 
are loosened the lens tube may be rotat¬ 
ed as well as moved forward or back¬ 
ward. In fact it would be practically 
impossible to adjust the focus without 
rotating the tube slightly, and if any 
adjustments are made special care 
should be taken so that when the ad¬ 
justment is finished the lens will be in 
focus and the image will be parallel with 
the frequency lines on the sound track. 

If test film is not available, fairly ac¬ 
curate adjustments may be made by 
running any film with good sound re¬ 
cording and making adjustments for 
maximum high frequency response. 

The lateral guide roller (Fig. 2), 
should be adjusted so that the scanning 
beam does not strike the frame lines 
or sprocket holes. The adjustment may 
be checked by running Academy Buzz 
Track film (which has a silent sound 
track with a low-pitched buzz recorded 
on each of the sound track border 
lines). Turn the adjusting screw clock¬ 
wise until the buzz track can just be 
heard, then turn in the opposite direc¬ 
tion, counting turns and fractions of 
turns, until the opposite side of the 
buzz track, which is a different fre¬ 
quency, can be heard. Turn the screw 
clockwise again half as many turns and 
fractions of turns as was required to 
bring the beam from one side of the 


SOUND 
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TELEVISION FOR TODAY 

Part VI — Contrast and Gain Control Systems 


I N the standard radio sound receiver, 
volume is controlled by the volume 
control. In a television receiver, a 
comparable control is the contrast 
control and the intensity of the image 
is dependent upon its setting. Unlike 
the volume control, however, the posi¬ 
tion of the contrast control is usually 
in the grid or cathode circuits of the 
video i.f. amplifiers and very seldom 
at the input to the amplifiers following 
the detector, the point where most vol¬ 
ume controls are located. Incidentally, 
another name for the contrast control is 
intensity control. 

The action of the contrast control is 
simple. By varying the gain of the two 
or three stages to which it is attached. 
It controls the amplification supplied 
to the video signal. The more negative 
the bias of an amplifier, the lower its 
gain. With variable-mu tubes, the extent 
of control is very wide and the amplifi¬ 
cation factor may be varied over wide 
limits with only a slight effect on dis¬ 
tortion, With sharp cut-off tubes, great¬ 
er gain is possible, but the range of 
linear operation is restricted and dis¬ 
tortion is readily produced. 

Two simple methods of obtaining con¬ 
trast control are indicated in the cir¬ 
cuits of Fig. 1 and Fig. 2. In the former 


illustration, the power supply is de¬ 
signed so that a small negative volt¬ 
age is developed across the 150-ohm 
(5-watt) resistor. This voltage is then 
applied across the 30,000- and 50,000- 
ohm resistors, with the variable 50,000- 
ohm resistor functioning as the con¬ 
trast control. This negative voltage is 
fed to the 1852 mixer and 1852 1st video 
i.f. amplifier. Two 500,000-ohm decou¬ 
pling resistors serve their usual func¬ 
tion of isolating each circuit to prevent 
undesirable interaction. The .005-pf 
condensers complete the r.f. (or i.f.) 
path for the incoming signals. 

The use of 1852 sharp cut-off tubes 
may appear to be a direct contradiction 
of a preceding statement until a closer 
inspection of both cathode circuits re¬ 
veals 40-ohm unbypassed resistors. 
These partially counteract changes in 
input capacitance with changes in plate 
current, but they also serve to extend 
the Eg-Ip characteristic curves sufficient¬ 
ly to obtain limited remote cut-off prop¬ 
erties. The advantage of this combina¬ 
tion over an 1853 variable-mu tube is 
the higher Gm available with the 1852. 
The unbypassed cathode resistor re¬ 
duces the Gro somewhat, but its overall 
gain remains higher than the 1853. 

The second method of obtaining con¬ 



Sfudio lighting, camera work and direction are all important to the image in the receiver. 
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trast control is given in Fig. 2. Both 
tubes are subject to a variable bias—in 
addition to small fixed biasing resistors 
—from the common 2,000-ohm potenti¬ 
ometer. The fixed cathode resistors set 
the minimum bias for each tube, while 
the additional bias serves for control. 


MIXER 

1852 


VIDEO 1ST I.f. 

1852 



Fig. I—Contrast control in Meissner receiver. 


Designers seldom attempt to control 
more than three stages because of the 
possibility of introducing distortion in 
tubes where the level of the amplifier 
signal is high. The practice of including 
the mixer among the controlled stages 
has become common because of the sep¬ 
aration of the oscillator and mixer oper¬ 
ations. When both are within one en¬ 
velope, the possibility always exists that 
a change in bias will produce a change 
in oscillator frequency. With the oscil¬ 
lator functioning as a distinct unit, this 
limitation is removed. 


A final word about the contrast con¬ 
trol. It controls the intensity and, in¬ 
directly, the contrast between light and 
dark values in the image. If the image is 
made intense, the difference between the 
bright and the dark portions of the 
picture will increase, which means that 
the overall image contrast likewise in¬ 
creases. On the other hand, a decrease 
in the setting of this control lowers the 
contrast ratio. Since the dark level of 
the image, where details are no longer 
distinguishable from each other, is rela¬ 
tively fixed, we see that the control is 
concerned mainly with increaising or 
decreasing the intensity of the brighter 
section of the image. It is as though one 
end of an elastic were held fixed, while 
(Continued on page 56) 
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COILS, CORES AND MAGNETS 

Part MM—tleactor and Transformer 3Measurement and Mfesign 

F ilter chokes or reactors, audio 
frequency chokes, and audio trans¬ 
formers come under the classifica¬ 
tion of iron-core inductances. The 
unit of inductance is the henry. A coil 
has an inductance of one henry if a 
current changing at the rate of one 
ampere in one second induces one volt 
in it. 

Basically inductances are the same 
as electromagnets and use cores like 
the relays described in the first part of 
this article. The essential difference is 
that inductance is the main considera¬ 
tion. This in turn depends on the per¬ 
meability of the steel or alloy. 

Considerable care is required in re¬ 
winding good grade audio devices but 
it is a comparatively simple matter to 
rewind filter chokes and obtain approxi¬ 
mate original characteristics. If a unit 
is rewound with original size wire, with 


rneosTdTs ^apge needed 

Cl—Uuf (or rnore) Bl—Battery, adjustable* 

paper condenser voltage with center 

SwI, 2—S.p.d.t. switches tap 

their windings are examples of the sim¬ 
ple a.c. class. 

Most iron-core inductance windings 
carry both a.c. and d.c, simultaneously 
—a.c, superimposed on d.c. As either 
of these may be varied in magnitude it 
js easy to see there would be an almost 
endless number of conditions, eqch re¬ 
sulting in a different inductance. The 
inductance rating of any device is ac¬ 
curate only when the test conditions 
are the same as the norynal load condi¬ 
tions. 

Curves may be prepared showing the 
a.c, flux density versus a.c, 

permeability (pic) for various values 
of d.c. in the winding. Such curves pre¬ 
pared from test data on a special test 
core are called incremental permeability 
curves. 

Due to the factors explained in con¬ 
nection with d.c. magnetization curves 
as well as other factors—eddy-current 
insulation, stacking factors, core shapes 
and sizes, and other characteristics of 
laminations — separate permeability 
curves are needed for each core design. 
The curves, when prepared from data 
obtained directly from a definite work¬ 
ing design, using a specified steel or 
alloy, are called apparent permeability 
curves (p.). They indicate the actual 
permeability (not theoretical) which the 
design appears to have under selected 
working conditions. 

An air gap is seldom used when the 
inductance is used only on a.c. except 
in such, devices as fluorescent lamp and 
sunlamp ballasts. Lamp ballast design 
(Continued on page 72) 
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SYMBOLS 

ENGLISH UNITS 

C.G.S.UNITS 

M.Mj:(MAGr€T0 MOTIVE FORCE) 

= NI=R0(IN AMPERE TURNS) 
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.MMF-04nNL l -i 

0 ‘0 uA P 
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SiRuAs ll9Aa 

' R ■ I 'Js_ +Ia_ 
liAs Aa 
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•0.4^NIA 

PC PERMEANCE) 


■ MMfa4iiN!’^'i? 
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MATERIAL) 

H0t 0i 

=a^Ve^^^x\urns 

. H0( . 01 

O.4tt 0A 0.47r)iA 
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Nl (AMPERE TURNS FOR AIR) 


0 la 

■aJhifA 

1 (LENGTH-/J--STE£L-Ia'AIR 

=INCHES=CM X.3937^2.54CM 

= CM= INCHES X 2,54 --39 INCHES 

A(AREA) 

= SQ.IN.=SQ.CM,X.I55=6,45SQ,CM. 

= SO. CM.=SQ. IN. X 6.45 =.155 SQ. IN 

„ ( NORMAL INDUCTION IN ANY 

B MATERIAL) 

.3.l9uH = ®= 

= MAXWELLS/SO(N--QAUS^ X 6.45 

■ ^H= 4GAUSSES 

= MAXW.YSaCM.=M.AXW./S(l.lM X Q.I55 

0 (MAGNETIC INDUCTION IN AIR) 

:3.l9H:J^rMAXWELLS PER SQ.IN 

A 

:Hi4= gausses 

H C MAGNETIZING FORCE) 

r^r,4-’NI PER INCH LENGTH 

1 3.l9u 

=0£RSTEDSX2.02 

.Mj!NIrl:0ERSTEDS=GILBERT5/CM 
:NI PER INLLGTHX 0.495 '-ENGTH 

U (PERMEABILITY FOR ANY MATl) 

. 0 

■ 5j9h 

H 

u (FOR AIR) 

= 1 

= 1 

ua (APPARENT AC PERMEABILITY) 

- lO^lLa 

3.I9N*AK| 

- IO*(La 

0.4tiN^AK| 

LaCAPPARENT INDUCT. IN HENRIES 

3.l9N2uaAK,. N' 

.0.4nN*uaAK,. 04 ttN* 

ion _ h _ ^ h 

''^"3.l9uaAs 3.l9Aa^ 

10*1 

W Aa' 


MISC. FORMULAE 


OR.IF Rais small. 

V4TT»f» / 2'rrf ^ 

Q__ 10®Erm5 4.44N0max lO^Erms m_ lO^Erms ^ IQ®Erm3_ 

4 J 4 MNK, I0« 4.44/N •4.44/0max'4.44M0acK, 


XL=2iTfLa Z= IMPEDANCE IN OHMS / = CYCLES/SEC, tT = 3.l4l6 RatAPPARENT 
RESTANCE IN OHMS Xl dNDUCTiVE REACTANCE IN OHMS Ki=STACKING FACTOR 


Symbols and equivalent English and C.G.S. units of common magnetic terms and formulas. 




about the same number of turns, and 
close attention given the size of air gap, 
if any, no trouble should be encountered* 
When an air gap has been used its size 
is extremely important. In some cases a 
change of .001 inch in air gap total 
length will cause a 50 percent change 
in final inductance. Generally speaking 
it is better to err slightly oversize rather 
than undersize. 

Much valuable information on re¬ 
winding, including a copper wire table, 
appeared in articles in the Aug.-Sept., 
October, and December 1942, and the 
September 1943 issues of Radio-Craft. 

To rewind an iron-core inductance 
for other than original conditions or 
to design one for some specific purpose 
involves several factors. 

Windings of iron-core coils carrying 
only a.c. have an inductance which 
varies in relation to the induced flux in 


a manner similar to the variation of the 
d.c. permeability obtained from Fig. 1, 
which appeared last month. Push-pull 
output transformers in which the d.c. 
effects cancel and interstage transform¬ 
ers which have the d.c. blocked from 
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Rl--500-ohm, 
rheostat 

R2—D.c. rheostat 
R3—Non.inductive 
resistor 

R4,5—Two similar 


shunt 




Ll—Iron-core inductance 
(under test) 

L2—Iron-core inductance 
(like Ll) 

Tl—Power transformer 
(heavy duty) 

Ml—D.c. milllammeter 
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By JOHN W. STRAEDE 


BEAT-FREQUENCY OSCILLATOR 


An Exeeilent instrument for the Advanced Serviceman 


T he type of audio-frequency oscil¬ 
lator described in this article con¬ 
sists essentially of two high-fre¬ 
quency oscillators, the alternating 
voltage outputs of which are mixed, 
i.e,, added together and rectified, the 
resultant being an alternating voltage 
the frequency of which is the difference 
between the frequencies of the high- 
frequency oscillators. 

Audio-frequency oscillators have 
many uses, such as measurement of 
frequency response of an amplifier or 
a.f. section of a receiver, signal for lo¬ 
cating rattles, squeaks and buzzes in 
radio cabinets and auditoriums (includ¬ 


ing ordinary rooms), alternating volt¬ 
age source for measuring impedance of 
a loudspeaker, microphone, pick-up or 
cutting head. They also form part of 
the equipment for measurement of 


loudspeaker and microphone response. 
An accurately calibrated variable- 
frequency oscillator can be used as a 
source for measurement of inductances 
and capacities by resonance methods. 
(In later articles it is hoped to describe 
auxiliary equipment and procedures for 
some of the above). 

This particular beat-frequency oscil¬ 
lator has a number of constructional 
and circuit features making it very use¬ 
ful for the experimenter, radio service¬ 
man, teacher and amplifier enthusiast. 

CONSTRUCTIONAL FEATURES 

The entire job is very compact, the 
case measuring only* 10 x 
7x7 inches. The small 
size is due mainly to the 
emplo>Tnent of only four 
tubes (one each 6K7-GT, 
CJ8-GT, 6VG-GT and 
GX5-GT). Bantam type 
tubes are employed but 
there is enough room for 
full size ‘*G’' types—a 
5Y3-G rectifier was used 
in one version. Controls 
are only 3 in number: 
Zero set. Tune (frequen¬ 
cy control) and Volume. 

Ordinary radio parts 
are used throughout ex¬ 
cept that a slight modi¬ 
fication is required of the 
one-gang condenser if 
the instrument is to be 
most useful. 

With the exception of the 2000-ohm 
filter, all resistors are of the carbon 
type. Ordinary shielded coils in cans 
X X 3 inches high, are the only 
ones used. No modification is necessary 



The beat-frequency oscillator is compact and easily carried around. 


6K7-GT 

. 002 , 


6J8-GT 

C250K 



fiAIN FREQ. CONTROL- 

CONDENSERS 400V. UNLESS NOTED. 
RESISTORS l/3W. UNLESS NOTED. 

ALL LEADS TO CONTROL GRIDS mO^T 
BE SHIELDED. 


Fig. I—Careful placement of parts and com¬ 
plete shielding of grid leads assures good 
results. 


P0W| R TRANS. 


|.002~?^.662 


II7V.AC 


except that a few small condensers and 
resistors are squeezed inside the cans 
to facilitate shielding. 

Probably the weakest part is the out¬ 
put transformer, although here again 
the sacrifice of some volume enabled 
fair results to be obtained. 

CIRCUIT DETAILS 

The GK7-GT (which can be replaced 
by GU7-G or GDG) is employed as a 
fixed frequency oscillator using an 
electron-coupled output circuit so that 
signals applied to the plate from an 
external source will have little or no 
effect on the oscillator frequency. It is 
highly desirable in the design of beat- 
frequency oscillators that there be as 
little coupling (or energy transfer) as 
possible between ’ the tuned circuitSy 
otherwise waveform distortion and 
locking-in occur when low output fre¬ 
quencies are required. Locking-in means 
that the two high-frequency oscillators 
jump into synchronism so that no out¬ 
put beat signal is produced. 

The variable-frequency oscillator con¬ 
sists of the triode portion of the 6J8-G 
— here the circuit is very similar to that 
of a conventional superhet—electron 
coupling being provided Jn the hexode 
portion of the tube. 

Production of reasonably good wave 
form requires that at least one oscilla¬ 
tor output be free from harmonics and 
that no overload occurs in the output 
stage. 

By having the fixed frequency oscilla¬ 
tor barely oscillating, that is, working 
at low signal level, its wave form is 
fairly pure, a plate-to-ground condenser 
discriminating against any harmonics 
that might be produced. 

Inverse or negative feedback is em¬ 
ployed over the output stage to reduce 
any distortion produced by the GV6. 
Theoretically the amount of feedback 
varies with the setting of the volume 
control in the circuit shown, an effect 
which would cause a slight change in 
frequency response between low and 
full volume. However the change is a 
very minor one indeed, as the output 
is provided with an almost constant re¬ 
sistive load consisting of a 10,000-ohm 
resistor and a 0,1 microfarad fixed con¬ 
denser. 

To prevent too great attenuation of 
the lower frequencies the cathode by¬ 
pass condenser was made unusually 
large—lOO uf being used. 

Space was saved by omitting the 
usual power choke and employing a 

(Continued oyi page 66) 
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kPITISH tele¬ 
vision has 
settled into 
its stride 
I once more after a 
^six- and - a - half 
years^ sign-off dur¬ 
ing the war and the period immedi¬ 
ately following its end. Though many 
of the programmes come from the 
studio, outside broadcasts—or 0,B/s — 
are frequent. Almost every interesting 
event, sporting or otherwise, which 
takes place in or near London is broad¬ 
cast for the benefit of televiewers. Ar¬ 
rangements which make such broad¬ 
casts possible may be of interest to 
American readers. 

The heart of London is “piped^^ with 
a special coaxial cable devoted entirely 
to television. Starting at the Alexandra 
Palace, where the television station 
stands on high ground to the north of 
the city, the cable is so routed that it 
serves good vantage points for most 
of the important events in the life of 
the capital. Numbers of tapping-in 
places are provided on the cable and 
others can be arranged quickly if re¬ 
quired. 

Tbe British Broadcasting Corpora¬ 
tion has two complete mobile television 



The BBC television ’’van” with extensible an¬ 
tenna which increases the range to 20 miles. 


TRANSATLANTIC NEWS 

From our European Correspondent, Major Ralph Hallows 


outfits, each of which consists of three 
large trucks of much the same shape 
and size as single-decker buses. One of 
these contains a complete control-room, 
with sound and vision monitoring ar¬ 
rangements and fade-in controls for two 
emitrons. The emitron is the British 
version of the super-iconoscope tele¬ 
vision camera. Each emitron has 1000 
feet of flexible cable and can be used 
that distance from the control van. 

Normally power is obtained from the 
lighting mains by tapping in. This is 
not always feasible, for parts of Lon¬ 
don still have d.c. and in other parts 
a.c. supplies are not of standard volt¬ 
age and frequency. Where the mains 
supplies are unsuitable, the second van, 
containing generating equipment, is 
brought into use. 

The third van, seen in the accom¬ 
panying photograph, contains a com¬ 
plete medium-powered sound and vision 
transmitter. It has an antenna which 
can be raised to 80 feet by means of 
ladders extending on the ‘‘fire-escape” 
system. Tjje transmitter truck is used 
when the scene of a television O.B. is 
too distant to allow tapping in on the 
coaxial cable. It extends the range of 
O.B.'s to 15-20 miles from the Alex¬ 
andra Palace station. Sometimes trans¬ 
missions are received direct at the 
Alexandra Palace by means of a small 
antenna fixed above the main broadcast¬ 
ing array; but this is often found to 
be impracticable for various reasons. 
In such cases the transmissions from 
the truck are received at a substation 
situated on the heights of Highgate and 
relayed to the Alexandra Palace by 
means of the coaxial cable mentioned, 
which runs close to the substation. 

The results are extremely satisfac¬ 
tory. An extension of the London co¬ 
axial cable is planned. Soon a second 
television broadcasting station will be 
at work in the Birmingham area and 
that will be followed by other main sta¬ 
tions in different parts of the country. 
All will be inter-linked by cable or by 
radio and the larger ones will have 
their own O.B. outfits. It will thus^be 
possible before long to make vision 
broadcasts from London of events oc¬ 
curring all over Britain. Smaller relay 
stations will also take their programmes 
from one or other of the big fellows. 

The modulation system, by the way, 
is the reverse of that used in the United 
States, With us 30 percent carrier gives 
black and 100 perpent white. The sync 
pulses are “blacker than black” taking 
the carrier down to zero. There are 
many who think that we should have 
ensured better definition had we adopted 
the American method. It is certainly a 
pity that we decided on vertical polar¬ 
ization when the London station was 
erected in 1935. The superiority of hori¬ 
zontal polarization in the matter of auto 


ignition interference was not then real¬ 
ized and I suppose that vertical was 
chosen because it makes the transmit¬ 
ting antenna problem so much more 
simple. It certainly would be no easy 
matter to devise and erect a horizontal 
array giving fairly uniform field 
strength in a service area of circular 
shape. 

A RUSSIAN GIANT 

The Russians have just announced 
that a new high-powered station, Soviet 
Latvia, is nearly completed and will 
start transmitting very soon on 582.9 
kc. The power rating of the station is 
not given, but it is stated that it will be 
powerful enough to cover most of Eu¬ 
rope. I hear on good authority that the 
power output will be 500 kw, with more 
in reserve when required. Soviet Latvia 
should be heard in America at night 
this winter. It will probably continue 


STANDARD HACKSAW FRAME 



The tension file is a scroll-saw for rnetal. 


working until 2 a.m, G.M.T., or 9 p.m. 
E.S.T. on most nights of the week. 
Strictly speaking, Russia is within her 
rights in operating the station on that 
frequency for it was allotted by the 
Lucerne Plan to Latvia and Tunis. It 
was, though, laid down that both of 
these stations should be of low power 
and should provide purely local services. 
The Russian announcement follows hard 
on the heels of one by the B.B.C. that 
it would start its new highbrow pro¬ 
gram on September 29th on 582.9 kc. 
As Soviet Latvia would certainly inter¬ 
fere after dark, another channel will 
have to be found—and that's no easy 
matter in Europe nowadays! 

STANDARDIZED SCREWS 

It’s good to hear that there is a move¬ 
ment on foot for the adoption of a com¬ 
mon standard of screw threads by Bri¬ 
tain and the United States, I forgot 
how many million dollars the difference 
in standards cost during the war, but 
I recall that the figures were astro¬ 
nomical. But I can speak with feeling 
of the bad language and the waste of 
time that result from losing a nut off 
an American radio or electrical part 
and being unable to find any British 
nut that will take its place. I’d be glad 
if we could do some further common 
standardizing with wire gauges and Tm 
sure that that goes too for most radio 
fans jn both countries. If you read one 
of our constructional articles or we 
(Continued on page C7) 
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POSTWAR 


Telechron 3Musalarm | 


RADIOS iiiniiiiniiiiiiiiiniiig 


T he new Telechron Musalarin com¬ 
bines the best featureaoi a compact 
radio and a self-starting electric 
alarm clock. These features make 
the set equally useful in the kitchen or 
in the bedroom. When the alarm is set 
for a particular time and the receiver 
is tuned to a favorite radio station, the 
user may be aroused from deep slum¬ 
ber by the crooning voice of the an¬ 
nouncer* on the Early Bird program. The 
Little Woman may want to set the alarm 
for her favorite soap opera. In this way, 
she can go about her housework without 
having to turn on the radio in time for 
the program. 


alarm set to go off in seven to ten min¬ 
utes after the set has been automatical¬ 
ly turned on. This alarm continues to 
sound until the Alarm Set knob is 
pressed. 

The clock begins to run when the line 
cord is plugged into a 110 to 120-volt, 
60 cycle, a.c. line. If it is desired to 
have the set turned on in time for a 
favorite i)rogram, the Alarm-Off-On 
SA vitch is turned to the Alarm position 
and the Alarm Set knob is turned to the 
program time. The receiver is tuned to 
the desired station. When the time ar¬ 
rives, the clock movement actuates a 
switch that turns on the radio. After a 


I2SG7 

R,F. AMP. 


I2SQ7 

DET.& AUO. 


50L6-GT 

AUDIO OUTPUT ^PUT TRANS, j 



:jclock motor i switch 
This radio is enclosed in an attractive 
brown bakelite cabinet, 10% inches 
wide by 4% inches deep by 5% inches 
high, A 3'/^-inch clock, with a Telechron 
movement, is included in the cabinet. It 
is equipped with an auxiliary buzzer * 


35Z5-C4r 

short time, yie auxiliary alarm sounds, 
unless the Alarm Set knob is de¬ 
pressed at the time that the adjustment 
is made. 

To operate the radio manually, the 
Alarm-Off-On switch is turned to On. 


The alarm may be used by merely set¬ 
ting the Alarm Set knob to the de¬ 
sired time. When the time arrives, the 
alarm will sound with sufficient volume 
to be heard above the sound of the ra¬ 
dio, 

A t.r.f. circuit is used in the receiver. 
A 12SG7 r.f. amplifier is followed by a 
12SQ7 diode detector, a.v.c and first a.f. 
stage. A 50L6-GT power amplifier and a 
35Z5-GT rectifier complete the tube 
line-up. 

Permeability tuning is used in the 
grid and plate circuits of the 12SG7, 
The set is tuned by sliding the ganged 
powdered iron cores in or out of the 
coils. The tuning mechanism is shown 
in the photos. The grid circuit uses a 140 
to 170-ppf trimmer condenser connected 
across the coil. The plate coil uses a 
270 to 275-ppf trimmer connected in 
series with a 430-ppf fixed condenser. 
The lead to the detector diode plate is 
connected at the junction of these two 
condensers. This type of coupling mini¬ 
mizes the loading effect of the diode, 
thus improving the selectivity of the 
circuit. The detector diode load consists 
of a 47,000-ohni resistor connected in 
series with a 1-megohm volume control. 
The a.v.c. diode is connected through a 
2.2-megohm resistor to the junction of 
the volume control and the 47,000-ohm 
resistor. A.v.c. voltage is applied to the 
grid circuit of the r.f. amplifier. 

The triode section of the 1^Q7 is a 
contact-biased first a.f. amplifier rfe- 
sistance-capacity coupled to the 50L6- 
(Continued oii page 55) 



Left—Back-chassis view of radio and face view of clock. Bucket-in- 
the-well permeability tuning device is well shown in this and in under¬ 
chassis view above where the tuning shaft and pulley can be seen. 
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Edited by A. C. SHAHEY 


SOUND ENGINEERING - No. 25 






This (leparlnieiil is conducted for the hencfit of R\i>io-Ciiaft subscribers. 
All design, engineering, or theoretical ({uestioiis of general interest on PA 
installation, sound equipment, and audio amplifier design will be answered 
in this section. No circuit diagrams can be supplied by mail, all answers 
being printed in order of their receipt, 

(Note : when questions refer to circuit diagrams published in past issues 
of technical literature, the original, or a copy of the circuit should be 
supplied ill order to facilitate reply.) 


PRE-AMPLIFIER 
The Question .... 

I am enclosing stamped self-addressed 
envelope and circuit diagram (Fig. 1) 
of a pre-amplifier I wish to build, It is 
actually an old single stage unit, rebuilt, 
with separate power supply. I wish to 


6SC7 


6SC7 



Fig, I—Original circuit of a pre-amplifier. 


use the old power supply with the new 
unit. 

The new unit is to feed into the phono 
jack of my present amplifier which uses 
a 1(512 in the first stage. Will you kind¬ 
ly have your Sound Department check 
part values on enclosed diagram and fin¬ 
ish output circuit, to feed former phono 
input? 

Ralph LeBrun 
Geneva, New York 


The Ansiver .... 

I am sorry that questions to this de¬ 
partment cannot be answered by mail. 
They can only be answered through pub¬ 
lication in this section. A corrected cir- 


6SC7 


6SC7 



0 6.3V. FILSo —^300V.0C 6-1- 
Fig. 2—Circuit of Fig. I with improvements. 


cuit diagram of the type of pre-ampli¬ 
fier you are interested in is indicated 
in Fig 2, You will note that six major 
changes have been incorporated, which 
will insure satisfactory operation. The 
cathode resistor and by-pass condenser 
in the first stage have been eliminated 
to avoid excessive hum and noise pick¬ 
up, The mixer circuit has been altered 
to keep inter-action between controls at 
a minimum. In the circuit indicated, ap¬ 
proximately 2-db change will be noted 
in the level of one microphone circuit 
when the remaining **mike'' control is 
varied from minimum to maximum. 
Your original circuit produced a change 
of approximately 6 db. The bias of the 
second 6SC7 has been increased to en¬ 
able this stage to handle 1 volt input 
adequately without introducing exces¬ 
sive distortion. A decoupling resistor 
has been inserted between the two 
stages to avoid possibility of motor- 
boating. The plate load of the first stage 
has been increased from 200.000 ohms to 
500,000 ohms to provide increased gain 
and to limit plate current as the stage 
is operating under a “no bias” condi¬ 
tion, The coupling condensers between 
stages have been increased from ,02 to 
.05 nf to provide a better low frequency 
response. 

MIDGET AMPLIFIER 
The Question .... 

I intend to build the Midget Amplifier 
as shown on the enclosed diagram (Fig. 
3). But, I am not sure about the volt¬ 
age ratings of the condensers and watt¬ 
age ratings of the resistors. Also, the 
two 20 ^f units, 10 jxf unit, and the 40 
(if unit. Must they be electrolytic con¬ 
densers? I am under the impression 
that the two 20 (tf units are bypass con¬ 
densers. 

Please send me a complete parts list 
giving the wattage of resistors and 
voltage rating of condensers. Also, I 
would like to know if this amplifier 
would handle an 8-inch PM speaker as 
well as a 3- or 4-inch. Inform me wheth¬ 
er the high frequency cut is an or¬ 
dinary 0.5 megohm tone control, or 
whether it is a special control. 

Thanking you kindly. 

Dean Horn 

Columbus, Indiana 
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The Answer .... 

The voltage rating of the condensers 
and the wattage rating of the resistors 
follow : 


Condensers 

Resistors 



40 (if— 200 V 

500,000 ohms—% 

watt 

20 — 25 V 

250,000 

—6^ 

watt 

20 — 25 V 

25,000 

— 1 

watt 

10 — 160v 

3,000 

— 2 

watt 

0.1 —200 V 

1,000 

— 1 

watt 

0.1 —200 V 

200 

— 2 

watt 

.003—200 V 

50 

—V2 

watt 


The power output of the amplifier will 
be approximately 2 watts. This should 
be adequate to operate an 8-inch speak- 


7ni i.rrr sni 



Fig 3—The 2-tube Midget Amplifier circuit. 


er. However, a 3- or 4-inch speaker, if 
operated at low levels, will probably pro¬ 
vide better frequency response. The 
high-frequency control may employ an 
ordinary Ms-nieg potentiometer. One 
with an audio grid taper wdll probably 
provide smoother high-frequency cut¬ 
off action, 

TRANSFORMER DATA 
The Question .... 

Will you kindly tell me what should 
be the a.c. RMS voltage of the two 
plate transfonner windings for the Di¬ 
rect-Coupled Recording Playback Am¬ 
plifier described in the November 1940 
issue of Radio-Craft? Also, I would like 
to know the current rating for the wind¬ 
ing supplying the plates of the 5U4-G 
rectifier tube. 

Warren E. Haight 
IV ihnington, Delaware 

The Answer .... 

The loaded a.c. RMS voltages of the 
transformer windings together with 
their indicated current carrying capaci¬ 
ties are listed below: 

1. High Voltage Secondary—380 volts 
each side of center tap at 250 mils. 

2. Bias Secondary — 187 volts each 
side of center tap at 250 mils. The volt¬ 
age and current ratings of the remain¬ 
ing windings also follow': 

5U4G filament — S’ volts at 3 amp. 

5V4G filament—rated at 5 volts at 
2 amp. 

(Continued on page 6?) 
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Edited by ELMER R. FULLER 


WORLD-WIDE STATION LIST 


A t present the Australians 
and Russians seem to be the 
best dx catches one can find on 
the shortwave bands; both be¬ 
ing very w^ell received. The Aussies are 
best on VLG on 9.580 megacycles and 
VLC6 on 9.615 megacycles. The time is 
9 to 10 am; 10:15 to 10:45 am; 11 am 
to noon for the Australians, and 5:15 
to 5:30 am; 8:30 to 9:50 am; 11 am to 
noon for the Russians. Moscow is heard 
on several frequencies, but 11.88 mega¬ 
cycles seems to be best for reception on 
the east coast. Times of transmission 
are 6:45 to 8 am and G :30 to 7:30 pm. 

ZOY is a government-owned station 
on the Gold Coast of Africa, which 
operates with a power of 1.5 kw in the 
41-meter band, and with 5 kw in the 61- 
meter band. Their schedule is daily ex¬ 
cept Sunday, at 10:55 am to 1:40 pm, 
EST. Most of the programs are in Eng¬ 
lish and include Gold Coast news, talks, 
and music in English. The 41-meter or 
7.295-megacycle frequency is badly 
QRM’ed by the 40-meter amateur cw 
band; but the other frequency is fairly 
w'ell received here on the east coast. 
Verification reports are welcomed and 
a letter of VERI is sent out to listeners 
who furnish accurate reports on recep¬ 


Fr®q. Station Location and Schedule 


tion of ZOY. It takes about two months 
to obtain a reply to your report, so be 
patient while waiting for a reply and 
do not think they have forgotten it. The 
address is P.O. Box 250, Accra, Gold 
Coast Colony. 

HER7 in Switzerland has been heard 
testing on 17.784 megacycles with a new 
transmitter. We have received one re¬ 
port on their transmission from 10:05 
am to noon. P^urther reports on this 
transmitter would be greatly appreci¬ 
ated by your editor. Other Swiss trans¬ 
mitters are heard on 7.380 megacycles 
from 3:10 to 3:30 pm and 6:30 to 8 pm 
and on 9.185 megacycles from 7:15 to 
8 am. These are both beamed to North 
American listeners and are well received 
on this side of the big pond. 

Radio-Dakar is very w^ell received 
here on 11.714 megacycles about 3:30 
pm, week days. Complete information 
on this station was given in the last is¬ 
sue of Radio-Craft, including frequen¬ 
cies and schedules. It is well worth try¬ 
ing for. Radio-France and the BBC are 
both showing their usual pep at this 
time of the year, and may be heard al¬ 
most any time on several frequencies. 

A report has been received on HOXB 
in Panama, on a frequency of 11.810 


megacycles. They would like reception 
reports, which may be sent to Station 
HOXB; Box 1335; Panama City, Re¬ 
public of Panama. Sorry but we do not 
have the frequency or schedule of this 
station. Please let us hear what you 
know about it. 

Radio Luxembourg is heard on 6.090 
megacycles on Sundays, 2:30 to 6 pm; 
Monday to Friday, 2:30 to 4:30 pm; 
and Saturday in English from 2:30 to 
4:30 pm and in French from 4:30 to 6 
pm. ZFY in Georgetown, British Gui¬ 
ana, is heard relaying the BBC at 5:45 
pm on 6.000 me. KU6Q on Guam, in the 
Marianas, is heard on 7.645, 9.280, and 
9.670 me most of the day and night. 
Reception is very good on the west 
coast and is fairly good on the East 
Coast. 

Signals from Vienna, Austria, are 
heard from about 11 pm until about 7 
pm the following day. The frequencies 
are 7.315 and 6.250 (best reception) and 
12.00 megacycles. SUV in Cairo, Egypt, 
is heard irregularly, relaying programs 
to the armed forces about 7 pm; and 
later in the evening as point-to-point 
communication. The frequency in use 
at present is 10.060 megacycles. 

AU schedules are Eastern Standard Time 


Freq. Station Location and Schedule 


2.500 WWV 


2.B80 

3.228 


GRC 

HDZ 


3.310 YVIRO 


3.340 
3.370 

3.380 

3.390 

3.400 

3.420 

3.440 

3.4G0 

3.480 

3.490 

3.500 

3.500 
3.510 

3.530 

3.914 

3.935 

4,040 

4.105 
4.600 

4.750 

4.760 

4.770 
4.780 

4.765 

4.810 

4.815 
4.825 
4.640 

4.855 HJCA 
4.865 

4.880 HJFH 
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VUD3 

YVIRT 

YV5RY 

YV4RK 

YV5RW 

YV2RC 

YVIRU 

YV4RP 

YV4RQ 

YV3R3 

YV5RX 

coex 

YV6RC 

YV5RS 

ZQP 

HC5EH 


HCJB 

HHCA 

YVIRV 

YV5RV 

YVIRY 

YV4RO 

HJAB 

YVIRL 

HJBB 

HJEO 

YVIRZ 


WASHINGTON. D. C.: U.S. Bureau 
of SlanUard.s: 6 pm to 8 am. 
LONDON. ENGLAND: 

RIOBAWBA. ECUADOR: Tliursdays. 

9 pm. 

TRUJILLO. VENEZUELA: 5 to 9:30 
pm. 

DELHI. INDIA; 11 lo 11:45 am, 
MARACAIBO. VENEZUELA: 5:30 to 
10:30 pm. 

CARACAS. VENEZUELA: D:30 am 

10 10:30 pm. 

MARACAY, VENEZUELA: 6 to 10:30 


pm. 

CARA 


RACAS. VENEZUELA: 5:30 am 
to 10:30 pm. 

MARIDA. VENEZUELA: 6 to 9:30 
pm. 

MARACAIBO. VENEZUELA: 7 to 

9:30 pm. 

VALENCIA. VENEZUELA; 8 to 9:30 
pni. 

PUERTO CABALLO. VENEZUELA: 

5 to 9:30 pro. 

BARQUISIMETD, VENEZUELA; 4:30 
to 9:30 pm. 

CARACAS. VENEZUELA; 8:30 am to 
10:30 pm. 

HAVANA. CUBA: heard eveniUKs. 
BARQUtSIMETO, VENEZUELA: 6 to 
9:30 pm. 

CARACAS, VENEZUELA: 5:30 am to 
10:30 pm. 

LUSAKA, RHODESIA; 10:30 am to 
1 pm. 

CIUDAO CUENCA. ECUADOR: 6 to 
10:30 pro. 

PONTA DEL GADA. AZORES; 4 to 

6 pm. 

QUITO, ECUADOR: 6 to 10:30 pm. 
PORT-AU-PRINCE. HAITI: 7:30 to 
9 am; 5 to 9:30 pm. 

MARACAIBO. VENEZUELA; 6 to 
9:30 pm. 

LA GUA1 
l>m. 

CORO. VENEZUELA: 4 to 10 nm 
VALENCIA, VENEZUELA: 4:30 to 
9:30 t)m. 

BARRANQUILLA. COLOMBIA; 5 to 
10:55 pm, 

MARACAIBO. VENEZUELA; 6:30 am 
to 11 pm. 

CUCUTA. COLOMBIA; r> to 10 pm 
CALI. COLOMBIA; 7 to 11 pm. 
VOLERA. VENEZUELA; 4:30 to 9:45 
pm. 

BOGOTA. COLOMBIA: 6 to 10 pm. 
BELEM, BRAZIL: 5 to 7 pm; 8 to 
9 t.in. 

ARMENIA. COLOMBIA; 6 am to 10 
Pm. 


IRA. VENEZUELA: 5 to 9:30 


RADIO TERM ILLUSTRATED 



"A Good Conductor" 


VENEZUELA: 5:30 to 


to 


to 


11:30 


4.890 YV5RM CARACAS. 

10:30 pro. 

4.695 HJCH BOGOTA. COLOMBIA: 6 to 10 pm. 

4.920 CR7BO LOURENCO MARQUES. MOZAMBI¬ 

QUE: Sundays, 11 am to noon. 

4.920 YVSRN CARACAS. VENEZUELA: 6 am 
10:30 pm. 

4.925 HJAP CARTAGENA. COLOMBIA; 6 an 

1 pm: 5 to 10 pm. 

4.945 HiCW BOGOTA. COLOMBIA: 6:45 am to 

11:15 pm; 4 to 6 pm: 7 pm to 
11:15 am. 

4.950 VQ7LD NAIROBI. KENYA: noon to 2 pm. 

4.955 HiCQ BOGOTA, COLOMBIA: 10 am to 2 

pm: 5 to 11 pm. 

4.965 HJAE CARTAGENA. COLOMBIA; 4 to 10:30 

4.965 ADDIS ABABA. ETHIOPIA: 

am to 12:30 pm. 

4.975 HJAG BARRANQUILLA. COLOMBIA; 9 am 

to 11 hm 

4.990 YVSRN BARQUISIM ETO. VE N E2U ELA ; 6 :30 

am 10 10:30 pm. 

5.000 WWV WASHINGTON. D,C.: U.S. Rure.nii 

of Standards; frequency, time and 
musical Pitch; broadcasts continu¬ 
ously day and nicht. 

5.400 BANDOENG. NETHERLANDS IN¬ 

DIES; tarly morn in as. 

5.440 MOSCOW. U.S.S.R.: 8 am 10 6 nm. 

5.560 OAXfB PUIRA, PERU. 6 pm to midnight 

5.750 PZX3 PARAMARBO. SURiNAN; 6 to 8:15 

pm. 

5.815 MOSCOW. U.S.S.R.; n am to 6 pm. 

5.875 HRN TAGUCIGALPA. HONDURAS: 8 to 

10 am: 6 to 11 pm. 

5.885 ZRK CAPETOWN. SOUTH AFRICA: 11:45 

pm to 1 :30 am; 10 am to 4 pin. 

5.890 MOSCOW. U.S.S^R.; 8 pro to 6 am : 

8 am to 4:45 pm. 

5.895 OAX4Z LIMA. PERU: 4:30 to 11:30 pm. 

5.910 XGOA CHUNGKING. CHINA; 1 am to ? 

5.940 OAX4V LIMA. PERU; 6 pro to midnight. 

5.947 HH2S PORT-AU-PRINCE, HAITI; 11 

to 1 pm; 5:30 to 9:30 pro. 

5.960 MOSCOW. U.S.S.R.; 11 am to 6 Pm. 

5.960 FG8AA POINTE-A-PITRE. GUADELOUPE: 

11:30 am to 12:45 pm; 6 to 7:30 
pm. 

5.968 HVJ VATICAN CITY: U am to noon; 1 

to 3 pm. 

5.970 VONH ST. JOHNS. NEWFOUNDLAND; 

am to 2 pm; 3 to 10 pm. 

5.985 LRSI BUENOS AIRES. ARGENTINA: 7 

10 pro. 

6.000 ZFY GEORGETOWN. BRITISH GUIANA: 

5:45 to 7:45 am; 9:45 to 11:45 am: 
2:15 lo 7:15 pro. 


am 


10 


to 


(Continued on page 60) 
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GAROD MODEL 6AU-1 


line VOLTAGE: 105-125 volh, 50-60 
cycles, a.c.-d.c. 

POWER CONSUMPTKDN: 30 waffs. 

TUNING RANGE: Broadcasf: 540 fo 
1650 Kilocycles 11 80 fo 555 mefers). 

TUBES: The tubes used, and their func* 


tions, are as follows: 

6SS7 r.f amplifier 
I2SA7 converter 
6SS7 i.f, amplifier 

I2SQ7 detector, a.v.c. and audio 
amp. 

50L6GT beam power amplifier 
35Z5GT rectifier 



ALIGNMENT PROCEDURE: 

Should It become necessary at any time to check the align¬ 
ment of this receiver, proceed as follows: 

(l} Set the Signal Generator to 45.5 kc and connect to the grid 
of the 6SS7 r.f. amplifier, or to the stator lug on the rear 
section of the variable capacitor. Connect the signal gen¬ 
erator ground lead to a -B point underneath the chassis. 
Connect a suitable output meter across the speaker voice coil 
connections. First turn the volume control to the maximum 
position. Turn the variable capacitor to the extreme clock¬ 
wise position. 

(2) Adjust the trimmers located at the top of the first and 
second i.f. transformers for maximum output as indicated on 
the output meter. 

(3) Loosely couple the signal generator lead to the loop and 
set to 1650 kc. 

(4) With the variable capacitor set at the extreme clockwise 
position, tune in the 1650 kc signal by means of the oscillator 
trimmer on the variable capacitor (front section). 


1650 KC. 1500KC. 

OSC. trim mer RFTRiMMERj 











65571 (I2SA7 



o 

2 NO IF 

o 



I25Q71 f50L6 



(5) Set the signal generator to 1500 kc and turn the tuning 
control so that this frequency is indicated on the dial. Adjust 
the antenna trimmer on the variable capacitor (rear section) 
for maximum output. No other adjustments are necessary. 


INSTALLATION: 

The Model 6AU'I is complete in every detail for efficient and 
Immediate operation. A self-contained loop antenna is Included, 
which will give excellent results in most locations. Due to the 
directional properties of the loop, it may be advantageous to 
turn the receiver to the left or right in noisy locations for maxi¬ 
mum signal and minimum noise. A best position for reception 
can always be found. In unfavorable locations where distant re¬ 
ception is required, a well-constructed outside antenna may be 
used, and connected to the green wire labeled "Ant.'* at the 
rear of the loop. 


CONTROLS: 

The left-hand knob is the volume control and On-Ofr switch. 
The right-hand knob is the station selector tuning control, which 
selects the desired station along the slide-rule dial, the frequency 
of which is indicated by the pointer. 


CAUTION: 

If this receiver is operated on d.c. (Direct Current), it may be 
necessary to reverse the line cord plug to obtain the correct 
polarity. Objectionable hum or boise may also be ^iminated on 
a.c. operation by reversing the line cord plug. 


6SS7 



LOOP ASSEMBLY.© 2J63 2GANG VARIABLE CONO. @ 1.259 I.F. TRANS. (1ST). 

'*®^'1©I.409 I.F. TRANS.C2ND3. @1.402-1 OSCILLATOR COIL. @6.200 VOL.CONT. i SW. 


CSO? I2SA7 6SS7 6SS7 50L6 3525, 

6 7 2 7 7 2 1 2 2 1 

^ .ns -^nnv. 

.^IQ5-t25V.AC/DC 50 - 60 a; 



LAMP mi 


35Z5 


^ ^ I UNLESS noted: RESISTORS I/4W.; 

(2)9.200 OUTPUT TR, @30300 5” PM SPEAKER. @5400-7 ELECTROLYTIC CONDS. I50V. EACH. + DENOTES COSN.TO CHASSIS. PAPER CAPACITORS 200V. 
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TRANSMITTER MONITOR 

Here is a circuit of a transmitter 
monitor that I have\ found useful for 
monitoring c,\\\ and radiotelephone 
transmissions. 

The heterodyne principle is used. A 
6K6-G electron-coupled oscillator is de¬ 
signed to operate at a frequency close 
to that of the transmitter. Regulated 
voltage on the plate and screen grid 
and a high-C tank circuit are used to 
insure adequate frequency stability. 
The 40-meter coil is wound on a 1-inch 
form with 20 turns of No. 22 enamel 
wire tapped at the sixth turn from the 
bottom. 

The output of the oscillator is coupled 
to the suppressor grid of a 6SK7. The 
control grid of the GSK7 is connected 
to a short antenna to pick up the signal 
from the transmitter. The 6SK7 mixes 
the signals from the oscillator and 
transmitter and applies the difference 
frequency to the i,f. amplifier section of 
a superhet receiver. 

The receiver is turned ON with the 
b.f.o. in of)eration. The transmitter is 
keyed and the frequency of the monitor 
adjusted until a beat note is heard in 
the receiver. The monitor is now tuned 
to a frequency that will beat with the 
transmitter fundamental to produce a 
heterodyne equal to the receiver's inter¬ 
mediate frequency. 

To use the monitor: the standby 
switch of the receiver should be altered 
so that the i.f. and a,f. sections of the 
receiver are in operation at all times^ 
Initial adjustments on the monitor are 
made with the receiver in its standby 
position, 

Douglas K, Vanderwati», 
Belleville^ Oyitario 

(Note: Coils may be wound for other 
frequencies but the monitor will prob¬ 
ably work just as well by beating either 
the fundamental or harmonic of the 
oscillator with the fundamental or har¬ 
monic of the transmitter. The monitor 
will work as long as the heterodyne dif¬ 
ference frequency of the two signals is 
equal to the receiver i.f.— Editor) 


VOLTAGE REGULATOR 

Here is a circuit of an electronic volt¬ 
age regulator that I constructed for 
laboratory experiments. 

A 15,000-ohm resistor stabilizes cur¬ 
rent through the VR-105 which biases 
the cathode of the lower half of the 
CSN7. Both halves of the 6SN7 are 


Radio-Ck,\FT welcomes new and orig¬ 
inal radio or electronic circuits. Hook¬ 
ups which show no advance on or 
advantages over previously published 
circuits are not interesting to us. Send 
in your latest hook-ups — ^Radio-Craft 
will extend a one-year subscription 
for each one accepted. Pencil diagrams 
— with short descriptions of the cir¬ 
cuit—will be accept able f hut must be 
clearly drawn on a good-sized sheet. 


used as d,c. amplifiers which amplify 
any voltage fluctuations due to load 
variations. The amplified variations are 
applied to the grid of the 6LC in the 
form of bias changes. The plate resist¬ 



ance of the GLG varies with the bias, 
causing the voltage drop across the tube 
to rise or fall to keep the output voltage 
constant for varying loads. 

The 0,1 pf condenser is used to in¬ 
crease the effectiveness of control with 
rapid load changes. The 50,000-ohm po¬ 
tentiometer may be used to give a rea¬ 
sonable range of almost perfectly regu¬ 
lated output voltages. 

Pfc, ir. \V. Merrihew, 
Camp Cambell, Ky, 


NOVEL POWER SUPPLY 

During the recent shortage of minia¬ 
ture B batteries, I designed this unit 
to power a camera-type portable radio. 

The vibrator was made by altering a 
high-frequency cpde buzzer. The arma¬ 
ture was removed and replaced by an 
old razor blade that had been ground 
to shape. The free end of the armature 
was weighted by a ^-inch nut soldered 
to one side. A silver breaker point was 


L5V.512E-D' 
CELLS ) 




Y 


SW. 


IT4 

(SMALL OUTPUT TRANS) 
0£2^R _ \ 


SILVER BREAKER POINTS 


lT 

^TS I/41R0N NUT 



fastened to the armature opposite the 
fixed contact. 

A small output transformer was con¬ 
nected with its secondary in the low- 
voltage circuit. The high-impedance 
primary is connected in a half-wave 
rectifier circuit using a 1T4 tube. Two 
electrolytic condefnsers filter out the 
hum and vibrator hash. Two standard 
flashlight cells, connected in parallel, 
supply the primary power. 

This unit supplies 40 volts with an 
8-ma load. The high-voltage leads from 
the transformer should be reversed to 
determine best connection, 

Fred W. Burdon, 

St. John, N, B., Canada 


115-VOLT D.C. RECEIVER 

Here is a simple receiver that was 
constructed aboard ship as an auxiliary 
h.f. receiver. Standard two- and three- 
winding coils are used in the r.f. and 
detector circuits. A 15-henry choke was 
inserted in the plate lead to the detector 
to remove all traces of commutator 
hash. 

Filament voltages may be supplied 
from a six-volt battery or from a line 
dropping resistor. 

Jamb:s R, Young, 
Los Angeles, Calif, 


LOOSE COUPLING TO XMITTER-^IJJSHORT ANT. 

6K6'G jooi MicA-^ ” 6SK7 


2.5 


500uufMICA 
SILVERED .0001/ 


2MEGf 




tuRNS ^ 

tapped 

6TH TURN ■ 
FROM BOTTOM 


-TL 




twist/ 

AROUND 

[7 

MIXER 

PLATE 



JOOK 

i_ 


+250V. 

- —A 


'VR-150 


V.R. JUMPER 


A fr^nsmlHer monitor to work in conjunction 
with the station receiver's i.f. amplifier. 


6SJ7ft.f. 


6J5oet. iook . jpn 



A shipboard d,c. receiver. Good line filters 
are required in most shipboard installations. 
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NOW AVAItABLS FOR IMMEDIATE SHIPMENT! 


# 



^ccu ^Tft^deC 670 

SUPER-METER 


VOLT-OHM MILLIAMMETER 
plus CAPACITY REACTANCE 
INDUCTANCE and 
DECIBEL MEASUREMENTS 


/4cCded ^eattincf 

The Model 670 includes a special 
GOOD-BAD scale for checking the 
quality of electrolytic condensers 
at a test potential of 150 Volts^ 


# 

0 


D.C. VOLTS: 0 to 7.5/15/75/15a/750/l,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to t.5 Amperes 


RESISTANCE: 0 to 500/100,000 ohms 0 to 10 Megohms 
CAPACITY: .001 to .2 Alfd. .1 to 4 ^Ifd. (Quality test for elect roly tics) 
REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 Megohms 
INDUCTANCE: L75 to 70 Henries 35 to 8,000 Henries 
DECIBELS: —10 to +18 +10 to +38 +30 to +58 


The Model 670 comes housed in a ruggedy crackle-finished 
steel cabinet complete tcith test leads and operating instruct 
tions. Size 5 54" x 7 54" x 3". 






TTtadeC OTO'P 


The Model 670P is identical to the 
Model 670 described in detail except 
housed in a hand-rubbed, portable oak 
cabinet complete with cover. 

The Model 670P 


corner complete 
with test leads and 
all operating in¬ 
structions. 


SOC75 

UfJPNET 




SUPERIOR INSTRUMENTS CO. 


Dept, R 227 FULTON ST., NEW YORK 7, N. Y. 
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VIBRATOR KINK 

Here is a kink that saved me a lot of 
time and trouble. My automobile radio 
developed an open center tap on the 
primary of the vibrator transformer 
and I was unable to obtain a replace¬ 



ment. The normal push-pull power in¬ 
put was converted to a single-ended in¬ 
put without noticably affecting the 
operation of the radio. The diagram is 
self-explanatory. 

Bob Melvin, 
Berkeley, Calif. 

(Note: It may be necessary to add 
more filter to the output of the rectifier 
to compensate for the reduced input fre¬ 
quency. Additional chokes and by-pass 
condensers may be required in stubborn 
cases to prevent the low-voltage from 
radiating vibrator “hash,’^ — Editor) 


BATTERY ELIMINATOR 

Here is an a.c.-d.c. battery elimi¬ 
nator for use with battery receivers. 
The circuit uses a 117ZC-G so that it is 
not necessary to use a transformer or 
line dropping resistor. No provisions 
were made for filament supplies as the 



added cost of filter condensers and re¬ 
sistors was excessive. A No. 6 dry cell 
is much cheaper and will last almost 
indefinitely because the filament drain 
seldom exceeds 0.5 ampere, and runs 
usually from 0.2 to 0.25 ampere in most 
four-tube battery portables. 

J. R. Blundin, 

Alt. Cct7^melf Peyina, 

TUBE SHIELDS 

The cap from a burned out fluorescent 
lamp starter makes an excellent shield 
for the miniature button-base tubes like 
the 1R5, 1T4, 6J6 or 6AK5. If the tube 
has the exhaust tip on the top, it may 
be necessary to cut a %-inch hole in the 
top of the cap. 

Harry Kundiat, 
Garwood, N. J. 


Radio-Craft wants original kinks from 
its readers, and will award a one 
year subscription for each one pub- 
lislied. To he accepted, ideas must he 
new and useful. Send your pet short¬ 
cut or new idea to Radio-Graft today! 


shown in Photo C) to prevent annoying 
rattles that are caused by vibration. The 
smaller disc will be useful in replacing 
worn or misplaced chassis shock ab¬ 
sorbers. 

The ‘‘can’* may be used as a container 
for knobs and other small parts by re¬ 
moving the handle. If angle brackets or 
spade lugs are attached, the can may be 
used as a coil shield (Photo B). 

H. Leeper, 
Canton, Ohio 





SIX-VOLT RECTIFIER 

In some instances, the filament of a 
36Z5 or 45Z5 will burn out, leaving only 
the pilot lamp tap in good condition. In¬ 
stead of cfiscarding such tubes, they 
should be saved for they may be used 
in circuits requiring a small rectifier 
tube with a 6-volt filament. Connect a 
6-volt filament winding across the pilot 
lamp tap of the tube. The cathode is 
connected to the filter network. This 
kink is useful in a low-voltage; low-cur¬ 
rent power supply, 

C. Leval, 
Englewood, N. J. 


3 


USING OLD VIBRATORS 

Defective vibrators from battery- 
powered radios 
may be used for 
many purposes 
around a radio 
shop. 

The bottom of 
the unit is removed 
by inserting a 
screw driver under 
the rolled edge and 
bending it outward 
so that the “works” 
may be removed. 

Photo A shows the 
parts of the vibra¬ 
tor. 

The sponge rub¬ 
ber lining may be 
inserted between 
tube shields (as 
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MOST- 

OFTEN- 

NEEDED 



DIAGRAMS 



\v>vo \ 




Covering 1946, 1942, 1941, 1940, 1939, & 1926-1938 

SUPREME PUBLICATIONS LOW-PRICED DIAGRAM MANUALS 


Most Pppular 
Models Made by: 

R.C.A., Zenith, 
Pbilco, Sears, Fada, 
Emerson, Helmont, 
Dclrola Radio, 
United Motors, 
G.E., Westinghouse, 
Arvin, Majestic, 
Stewart -W a r n e r. 
Admiral, Delco, 
Stromberg^Carlson, 
Western Auto, 
Sparton, Motorola, 
Wards, Gamble, 
and many others. 


You can simplify and speed-up all radio repairs with Supreme Dia¬ 
gram Manuals. Service radios faster, better, easier, save money and 
time, use these inost-ofteu-nccdcd diagram manuals to get ahead in 
radio servicing. At unbelievable low cost (only $2 for most volumes) 
you are assured of having in your shop and on the job, diagrams and 
essential repair data on 4 out of 5 sets you will ever service. Every 
popular radio of every make, from old timers to new 1946 sets, is 
included. Clearly printed circuits, parts lists, alignment data, service hints are the facts you 
need to improve your servicing ability. Save hours each day, every day, let these six vol¬ 
umes furnish diagrams for 80 ^ of all sets you will service. See picture of manuals above. 
Each volume has between 192 and 240 pages, size 8J4 x 11 inches, each with index. Manual 
style binding. See coupon below for prices. 


(guarantee 

All manuals pent on 
lO-day trial basis. You 
must be entirely satis¬ 
fied or your money 
will be refunded. 

Supreme 

Publications 

(In buttnMl 13 ye«r«) 


Other Practical Radio Manuals 



RADIO SERVICIN6 COURSE-BOOK 




Let this complete 22‘-lesson radio course help you Ret ahead in 
radio servicing. Learn new speed-tricks of radio fault finding, 
case histories of common troubles, servicing short-cuts, extra 
profit ideas. Servicemen use this low-price radio training to 
brush-up and study new servicing methods. Iteprinted_ir^l946. 
with latest facts. Complete 22 lessons, with self ““ 

testing questions, index. Large size: 8^x11 in. 

A bargain in radio training. Price only. 


SIMPLIFIED RADIO SERVICING by COMPARISON 


New, revolutionary different Comparison technique permits 
you to do expert work on all radio sets. Most repairs can be 
macie without test equipment or with only a simple meter. Many 
point-to-point, cross-reference circuit suggestions locate faults 
instantly. Covers every radio set—new and old. This new serv¬ 
icing method presented in manual form, size SV^xll ir^heSj_8J 
pages. Over 1,000 practical hints. 24 large trouble¬ 
shooting blue-prints. Charts for circuit analysis. 114 
tests using a 6c resistor. Price, only. 


SAVE HOURS ON EVERY JOB 

Be ready to make repairs in minutes in¬ 
stead of hours. You will be called upon to 
fix hundreds of models listed in these easy- 
to-use manuals. Tackle each job with the 
needed help found on every page in these 
r.»mpiird by iiandy service manuals. Greatest bargain 
fidiS in diagram books. Send your order today. 

teacher. auiht>r tt i « 

tc aerviceman. u SC theso manuals this week. 




incnes. »» 

5150 


★ ★STEWART-WARNER MANUAL 


50c 


Supreme Puhlications 


i'UELlSHEllA a> AAQIO books, MAAIUALS. a;NQ DtAOBAHS 


SUPREME PUBLICATIONS. » S. Kadzl* Av«.. Chicago 12. ILL. J 

Ship the following manuals: (Satisfaction guaranteed or money bach) I 


^ ^ARViN DIAGRAM MANUAL 


50c 


A' AGENERAL^ELECTRIC MANUAL . . . 50c 

64 pages of popular circuits. Size: 5^ x 8^ inches 


RECORD PLAYERS & RECORDERS MANUAL 


Just what you need to repair quickly thousands of automatic record changers, 
manual players, phono pick-ups. wireless oscillators, recorders, and cpmbhia- 
tions. Hundreds of mechanical and electrical diagrams. Instruc¬ 
tions for adjustment and repair. Most popular units of all makes. 

128 large pages. 8V^xll in. Price, postpaid, only . 


combina- 

$|50 


See Your Radio Jobber or Send Coupon ^ 


O 1946 
O 1942 

□ 1941 

□ 1940 

□ 1930 
n 1926-1038 


PRICED 
AT ONLY 

$ 2.00 

EACH 
@ $2.50 


n Radio Servicing Course @ $2.50 
n Simplified Radio servicing @ 1.50 

n Stewart-Warner Manual @ .50 

n Arvin Diagram Manual @ .50 

n General-Electric Manual @ .60 

Q Record Players and Recorders 1.50 


n I am enclosing $. send postpaid. 

n Send C.O.D. I am enclosing $. deposit. 


Name: 


Address: 
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A BOOM COMING... 


READ THESE VALUABLE ARTICLES ON: 


Are YOU prepared for the rush of radio service business that *9 
Starting right now? Are you familiar with every new kind of 
equipmenti every up-to-date method, every development in 
servicing A-M, F-M and television? Today, new radios and equip¬ 
ment ore rolling off production lines . . . old sets are needing 
more and more repairs. That’s why you’ll want to have every 
bit of Information about what’s new in radio maintenance at 
your finger-tips. That’s why you’ll want RADIO MAINTENANCE 
MAGAZINE! Here is complete, up-to-the-minute coverage of 
the entire radio service industry. Get a clear picture of basic 
maintenance principles and technique. Keep posted on all new 
products and procedures, presented and discussed by qualified 
on-the-job experts. Learn how to speed up your repair jobs . . . 
how to install new equipment efficiently . . . how to operate for 
easier, bigger profits. Read how other radio service men solve 
all kinds of problems In their shops. Subscribe today to RADIO 
MAINTENANCE, the magazine that’s directed 100% to the radio 
service man . . . yes, published especially for YOU! 


r 

I 

s 

i 

■ 


ONE ISSUE FREE '' 


• SPECIAL TEST EQUIPMENT 

• TROUBLE SHOOTING PROCEDURE 

• PUBLIC ADDRESS SYSTEMS 

• ALIGNMENT TECHNIQUES 

• and many other subjects 

BADIO MAINTENANCE MAGAZINE RC II 

400 Bloomfield Avenue, Montcloir, N. J. 

Pleote enter my tuburiptlon ot followtt 



For 1 7 Uftwet 
at $3.00 a 
For 34 Uftuet 
at $3.00 □ 


occurefioN. 


ftOoai$i_ 

n CHECK ENCIOSEO citv _ 

lQ BIU me LATE8 iomi_ 


tfAn 
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CALRAD iard-to^" RADIO VAimi 


WEBSTER RECORD CHANGER 



Built to last. Fast chanerc cycle. Simple, fool¬ 
proof operation. Automatic shut^ofT. Feather 
lisht needle Pressure. Lonfrer life for records. 
Quiet runnirK Webster 4 Pole motor-cushiun 
mounted. 

Webster Model 50. .eo.$ 19.95 


Model 56 

Complete 


TWO GANG 
SUPERHET 
VARIABLE 
CONDENSERS 


Cut Oscillator 
Section Standard 
Capacity. 

each 



M7B MICROPHONE 


AC 

PHONO 

MOTOR 

60 cycles, 115 
Volta with Turn¬ 
table and Stand¬ 
ard Make Crys¬ 
tal Pickup. 



SIGNAL CORPS 
DUAL HEADSETS 

SOOO ohms high impedance, 
with two rubber ear cush¬ 
ions, cord and 
phone plus:. in¬ 
dividually boxed. 

List Price $12.50. each 




BRAND NEW WILLARD 
<?20.2 2 VOLT STORAGE 
BATTERY 

ITsofl in General Electric 
model “530 charge A PACK 
portables. Suitable aAiIC 
for ail Farm Ka<iio J 
Sc^ts. Indiviiliially 
boxetl. List Price 
$S.9r> Special each 




special: 

Make any record player 
wireless with brand new 

TWO-TUBE PHONO 
OSCILLATOR KIT 

Operates as far as 100 
f« I t frrim a radio and 
can be used with Aulo- 
matlr Uerord t’hanKers. 
ria.wrs or Mlrrophone. 
Uses 1 —12ST17 and 1—12ITfi Tuius. 

('o[n|)li-ti uitli tiilu"-. SuppliiHl ill kit A AQC 
form with 'i-asA-to in^iructioiis 

for assembly I’omplete with all parls. 
msiruc-tioiiii and tubt'b . ■ net 


VARIABLE 

CONDENSERS 


Single Gang 440 MMfd 

Variable Con- 

denters 




Dual Spaced 110.110 Mfd 
Variable Con-QC« 
densers . 


Dual Spaeed 170.170 Mfd Variable Con -am 
densers . 







CALIFORNIA RADIO & ELECTRONICS CO. 

Dept. Nn, C. 711 No. Vermont Ave., Los Angeles 27, Coliferiiifl 


MAIL ORDERS FILLED: 


2S^/o Deposit. Balance C.O.D., F.O.B Los Angeles. Orders Under $10.00 Please Remit In 
Full. References—Bank of America. Santa Menia A Vermont Aves.. Let Anitlee. Calif. 


Push Pull 6L6 Shielded OutlHit Transformer 30 Watt 
Peak, to 2-4-t»-8-16-250 and 500 ohm line. $3.45 each. 
Lets of 12—$3.25 ea. 

Push.Pull Input Transformer, 1000 ohm plato to 
push Pull 6LC—$1.10 ea. Lots of 12—$1.00 ea. 
Midget Universal Output Transformer, push pull 
plate to 2-4.4-B-10* 16 ohm voice coil. 95c ea. Lots 
of 10—85e ea 

10 Watt Large Universal Output—$1.35 ea. Lots of 
10—$1.20 oa. 

Single Pentode MTdget Output—for 50L6. 6V6. 6F6. 
etc. 55c ea. 

50 Mill Filter Choke 300 ohm—65e ea. Lots of 10 
—60e ea. 

75 Mill Filte- Choke 250 ohm—9S« ea. Lots of 10 


DYNAMIC AND P.M. SPEAKERS 
4 in. 450 Ohm Dynamic $1 75 «■. 

4 In. P.M. Heavy Slug .$1.50 «■. 

5 In. P.M. Heavy Slug $1.55-in 

6 In. P.M. Heavy Slug $2.25 «■<. 

TUBULAR ELECTROLYTIC CONDENSERS 


10 Mfd. 
25 Mfd. 
50 Mfd. 
100 Mfd. 


100 Milt Filter Choke 250 ohm—$1.10 ea. Lots of 25 
—$1.00 oa. 


16 Mfd. 

20 Mfd. 

24 Mfd. 

30 Mfd. 

50 Mfd. 

10 Mfd. 

20 X 20 Mfd. 
30 X 20 Mfd. 
40 X 20 Mfd. 
50 X 30 Mfd. 


50 

50 

50 

50 

150 

150 

150 

150 

ISO 

450 


Volt—21 e oa. 
Volt—24c oa. 
Volt—28c ea. 
Volt—35c ea. 
Volt—25e ea. 
Volt—29c ea. 
Volt—30e ea. 
Volt—32e ea. 
Volt—35c ea. 

Volt—39c ea. 

150 Volt—43c ea. 
ISO Volt—47e ea. 
150 Volt—55c ea. 
ISO Volt—65c ea. 


FINEST QUALITY MIDGET MICAS 
.001. 0001 ,005-. 00005 t . . $5,00 per I DO 

.002..00025 .006..0005 f .$40.00 per 1000 

Astatic Low Pressure, Curved Arm. Crystal Plcl^p 
with Sapphire Stylus Permanent Needle, has cartridge 
which replaces LP6.LP2I-LP23. 

$3.50 each. Lots Df 10—$32.50. 

456 K.C. Antenna, Oscillator and R.F. Coils. 25e ea. 
456 K.C. I.F. Coils Input A Output, medium slip 
can. 59e ea. .... 

Kit of 50 Assorted Bakellte Knobs for V** shaft, with 
set screws. $2.50 per k.t 
Midget Ceramic Trimmers—3.30 mmf—6e oa. 
Rubber Sheathed **Mike*' Cable, shielded, single 
Conductor. I00 ft. for $5.95 : 500 ft. for $25.00. 

Single Bearing Midget Condenser 14 Plato—lOO Mfd 
50e ea. 10 Watt Wire Wound Resistors, your choice 
of sires. 25 Ohm to 25.000 Ohm—20c ea. $17.50—100. 
Buffer Condensers (Famous Make) ,005. .01, .02 | 1700 
Volts—each. Lots of 50—I5e each. 

Signal Corps Telegraph Keys. Lots of 10—00c ea 
Lots of 5<F—50c ea. 


TURNER 

CRYSTAL MIKE 

With 100 ft. Shielded 
Mike Oabic 

$095 

each 


Made of durable 
plastic. Complete 
with 5 ft. rubber 
coated cord and plug 
PL-68. Press-to- 
talk button. Can be 
Used with most ra¬ 
dio sets as home 
broadcaster mike 


for entertainment. $ 

I 


BRAND NEW 
Weston Volt Ohmmeter 
MODEL 663 

Complete with carry- 
InR case and leads 
List $71.50 


Special 


* 39 *‘ 


5 Tube Super AC DC PARTS KIT 


Kits Inrltide: .^tainiird ri).tssis-I^ynamlr Speakers— 
iiuthut Traosfonner—\oliiriie Conirol and Switrh 
2 Shieldid l.K Tolls Anti rina and Osc Colls—T«i>- 
Kank' SiUiiT \ iiri.ible itrtsil Sockets—211 x 20 Alfd 
ir»0 Volt Kilter r> Tubular I'mulensers—3 Mica Con 
densers -6 Ileslsiors ti ft AC Cord ami PIuk—C ircuit 
III leram 

$8.»5 eo. ‘f " $50.00 


V.M. RECORD CHANGER 


This Record Chan Per is a well-made mecha¬ 
nism, will play either Ifl-in. or 12-in. records. 
The pickup uses a crystal cartridge. Size 14 in. 
X 14 in. Packed 2 to a factory-sealed carton, 
factory guaranteed. 

$35.00 Speciol$18.95 


4 Prong, 6 Vo. 
Universal 


AUTO 


VIBRATOR 


Choice of Electronic or Utah. 
Individually boxed. 

Fits 807 o of all replacements. 


$f25 


•ach 


$185 

I each 


SUPPLY IS LIMITED! ACT QUICKLY 
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TECHNOTES 



A NEW SIGNAL GENERATOR 
FOR THE SERVICE MAN 


|, . . . BALKY HY-75'S 

I When the HY-75 is used in high fre- 
‘ quency circuits, it will sometimes go out 
of oscillation for no apparent reason. 
This is usually caused by poor con¬ 
nections between the grid and plate lead 
wires and their respective caps. 

If oscillation failure is due to this 
source, it can be remedied by holding a 
hot soldering iron on the caps until the 
joint is resoldered. Too much heat 
should not be applied; it may crack the 
glass or loosen the cap from the tube. 

Richard L. Parmenter, 
Middleboroy Mass, 

.... CONDENSER POLARITY 

A IQ-uf condenser with a 450-volt 
rating overheated when connected into 
a receiver’s filter circuit. Since the con¬ 
denser it was replacing had been short¬ 
ed, suspicion naturally fell on the cir¬ 
cuit. The circuit, however, seemed o.k. 
A new condenser was tried—this unit 
did not overheat. Furthermore, the B 
voltage jumped from 200 to 270. The 
defective condenser was tested, bul 
checked perfect. Close inspection, how¬ 
ever, revealed that negative and positive 
markings had been incorrectly inscribed 
at the factory. The lead from the ex¬ 
ternal condenser envelope, which is 
commonly negative, was labeled positive 
in this case. 

S. Heller, 
Bronx, N, Y. 



FINGER-TIP CONTROL. Hundreds of exact 
frequencies instantly selected. No confused 
dial to read. No band switch. I.F., Broad* 
cast, Shortwave, and Ultra Hi Frequencies 
with or without 400 cycle note. 


AcC 


fdtr 


fleP 


eX 


PERATURE COMPENSATED. All signals 
crystal-controlled’-ziot merely crystal- 
monitored. No stabilizing warm-up period. 
Lab|ratory accuracy the moment the set 
ij oscillate. Frequency accurate to 
. Output approximately 10 volts — 
ugh signal to line up most I.F.’s by 
merely connecting to antenna post. No 
variable condenser to wear or coil to age. 
Frequency remains constant as the ageless 
crystal itself. 







MONITOR PRODDCTS CO. 

815 FREMONT HE., SOUTH PRSRDENA, CALIF. 


. . . . MANTOLA R.255 CHANGER 

If the tone arm on this automatic 
record-changer swings too far, or not 
far enough, over, the fault may lie in 
the copper sleeve’s not being held tightly 
enough by the adjusting screws. To 
remedy, move the tone arm gently, with¬ 
out forcing, to one end. If it is dropping 
too far inside the record, move it as far 
as it can go towards the record. If it is 
dropping too far ontside the record, 
push arm as far as possible away from 
the record. 

If the adjusting screws (located un¬ 
der changer base, on the tone arm 
assembly) are loose, seize the arm at 
its base and force it slightly in the 
direction in which it has already been 
moved. If the screws are tight, loosen 
them before adjusting the arm. A slight 
rotation of the base produces a much 
greater change of position in the tone 
arm, so do not move the base very 
much. When the arm is found to drop 
in the proper place, tighten the adjust¬ 
ing screws. 

Difficulty may be encountered in 
making adjustments when the record- 
changer remains in its cabinet, since 
the base of the pick-up may have shifted 
when the adjusting screws are tight¬ 
ened. To remedy this condition, the 
changer should be removed from its 
cabinet and adjusted on the work-bench. 

S. Heller, 

Bronx, N, F. 
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VOMAX" 



Thousands upon thousands of "VOMAX", the truly universal vacuum* 
tube volt-ohm-mllllommeter .... in service today in ranking laborotories 
ranging from the U. S. Bureau Standards on through the roster of 
rodio's elect .... bought by Veterans Administration and other school 
training progroms .... consistently selected by Americo's top-profit 
service organizolions .... conclusively prove it is the best. 

''VOMAX" is oUo the cheopest .... not only becouse the best is always 
cheapest in the long run .... but in first cost, tool Increasing produc* 
tion In response to increasing demond enables us ... . 'despite con* 
tinuolly increasing material costs .... to hold its price down. 


VOMAX*' alone gives you the profit*priceless ability to measure every voltage in radio servicing .... at meter resistance so astronom* 
icolly high it does not upset measured circuits .... 24 d.c. voltage ranges 0 through 3000 volts ot 51 ond 126 megohms input resist* 
once .... 6 ronges 0*1200 volts o.c., o.f., i.f., r.f. to over 100 megacycles ot 6.6 megohms honest input resistance .... decibels from 
— 10 through 4~50 .... resistance from .2 ohms through 2,000 megohms .... direct current from 50 microamperes through 12 amperes. 
No other instrument ot any price gives you all that ‘^VOMAX^** does. Its value is unequalled .... it's the standard of comporisan . . . 
the Overwhelming choice of those "in the know" .... Is rodio's outstanding buy . . . . ot only $59.85. 




SPARX 


// 


DYNAMIC 
SIGNAL TRACER 


Next to the universal volt*ohm*milliommeter .... "VOMAX" is the ideal universol d.c. 
through u.h.f. meter . . . . what the radio service profession most needs is a good dy* 
nomic signal tracer. Ability to trace the signal through every successive receiver circuit 
reduces "trouble-shooting" to bosic fundamentols .... bonishes forever the hord*to-service 
"toughies" . . . turns loss jobs into quick profits. 

Designed by radio's only Internorionol Grand Prize winner, "SPARX" is the ouroUvisuol 
signal trocer you hove been clamoring for. Not only does "SPARX" troce r.f., I.f., o f. 
signols from 20 cycles to Over 200 megocycles .... it is your shop test-speoker os well. 
It olso tests microphones, phono pickups. P.A. omplifiers, speokers .... registers presence 
or obsence of d.c. ond o.c. operoting voltoges, too. 

With new rooor crystol diode probe, 3*stoge 65 db. goin o.f. omplifier, ground-inSuloting 
tronsformor power supply ond PM dynomic speaker, it's the instrument you've dreomed of 
... like oil Silver instruments will eorn its cost in no time ot oil. Yet "SPARX" costs 
you only $39.90 






n n " LABORATORY CAPACITANCE 
SLIfft RESISTANCE BRIDGE 

Not Only does Model 904 C-R Bridge cover the tremendous ronge of Va mmfd./ohm up 
through 1000 mfd./megohms .... give you truly loborotory occurocy in measurement of 
copocitors ond resistors .... provide 0*500 volts continuously vorioble built*in d.C. 
polorizing voltoge for electrolytic and other copocitors .... give power foctors meosure- 
ment 0-50% ... but it brings something quite new to radio meosurements. 

With Model 904 C-R Bridge you con ot lost meoture copocitonce of ony type of con* 
denser .... oir, poper, oil, electrolytic, ceromiC .... with d.c. operoting voltage applied 
during measurement! Think whot this means in increosing your e^tciency .... In finding 
those "intermittents" which couse so much trouble ... in speeding your work ond 
increosing your profits. 

Meosuring copocitors and resistors to —3% laboratory accuracy .... motching "VOMAX'* 
and "SPARX" in size, post*wor style, top quofity components ond construction .... it's 
the some omozing borgoin ot only S49.90 net os "VOMAX" .... volue which hos forced 
500% exponsion in our plont focilities in less thon one yeor. 


See these "must" instruments .... ond 
new SILVER amoteur transmitters, re* 
ceivers, kits, parts which were sensations 
at the 1946 Trode Show ot your favorite 
jobber. Act fast . . . demand continues 
for in excess of supply .... for SILVER 
products are the profit tools used by 
your smort competitors. Send postcard 
for new post war cotolog. 


SEND FOR FREE CATALOG of whot't 
new in posf wor Receivers, Tronsmitters, 
foctory built, or Kits ond Ports 

OVER 35 YEARS OF RADIO ENGtNEERiNC ACHIEVEMENT 

1 2 4 9 MAtN street • HARTFORD 3 • CONNECTICUT 
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Be sure io butf it from • • • 

RADIO PRODICTS SALES CO. 


1237 Sixteenth Street 
Denver 1 , Colorodo 


We recommend the truly laboratory Model 904 
C/R Bridge at $49.90 . . . besides you can't 
equal the Vomax at $59.85 . . . not to mention 
the new SPARX, the hottest visual/aural dynamic 
signal tracer we*ve ever seen ... at only $39.90. 



Noi only does Model C-H OridKe ewer 
the tremendous range of mmfd./ohm up 
through 1000 mfd./megohms give 

you truly laboratory accuracy in measure¬ 
ment of capacitors and resistors . . pro¬ 
vide 0-500 rolls continuously variable built- 
in d.c. polarizing voltage for electrolytic and 
other eapacItor> gi\f i>onver factors 

measurement 0-50*^ but It brings 

lomethlng quite new to radio measurementi. 
With Model 904 C*U Bridge you can at 
last measure capacitance of any t>De of con 
denser air. Paper, oil, dectroiyUc, 

ceramic . . with d.c. operating voltage 
tpplied during mettsurement! 



904 7„ BRIDGE 


Immediate Delivery 

J. G. BOWMAN & CO. y 



IN CALIFORNIA, ALL WESTERN STATES, ond MEXICO 
The Finest Service on the Finest Equipment 

at 

RADIO TELEVISION 
SUPPLY CO. 

1509 S. Figueroo St. 
Los Angeles 15/ Colif. 




MISSILE BACK-TRACKS RADAR BEAM 


A beam-climbing missile, not quite per¬ 
fected by the Germans at the end of the 
war, was capable of following back to 
its source a radar beam focussed on a 
plane or ship. It is possible that it was 
one of the “wonder-weapons” promised 
by Hitler to his people, which were to 


win victory even after Allied forces had 
crossed the German border. A report is¬ 
sued last month by the U. S. Depart¬ 
ment of Commerce gives details of the 
weapon, together with other devices on 
which the Nazis were just a little too 
late. 





IN TEXAS 

IT’S 

Aiiidion }2adio Dnc. 


In S.W. TflxM and around San Antonio, overyono 
knows its Mission Radio inc. for the best in 
everything. Wo recommend tho 904 C. R Bridge 
without reservation. 

With Model 904 C/R Bridge you can measure ca- 
pteitanoo of any* type of condenser ... . air. pa¬ 
per. oil. oiectrcdytic. ceramic .... with d.c. op¬ 
erating voltage applied during measurement I In¬ 
crease your ethciency . . . . in llnding those 

"intermittent s’" which cause so much trouble 
. ... in speeding your work and increasing your 
proAts. Prompt shipment "904 C/R Bridge." 
149.90: "Vomax." $59,85: "Span." $39.90. 

Immediate doJivery on Vomax. 904 C/R Bridge. 
For anything in Radio, sound or parts writo, 
phone or wire. 

MISSION RADIO INC. 

814 S. PRESS ST., SAN ANTONIO, TEX. 


IN STOCK FOR 


DISf. GQ.. iKC. 

■ nw MAIN, BtiFFALD 3^ Vr 

Bwith M«^*l C-R cjn 

m iTiMiur* capocitan-cfl iiff typ* cjoti- 
ciinxBi- . - , - *lr, Pflp*r, «wl, ■IflchiaJytit, 
c*r-nnilc . . F . with opf-r-otlng 
^ppli^d- ^urrmg hna-aiiirahtifrAtl 
your flffiicippicT^ f . . . Sp ftn-olrng fliaiB- 
"irvf’trmlttifltE'' wblich Eoiifsv ig muc-h 
trouble . . . , In yeyr -wi^rl Jfld 

Ppppnpt Ehipmflsit 
"W C-S Iridgn.'’ $49 .-Wl- 
$S9.851 "Sp^rK," 

904 BRIDGE 

■ — 


I IMMEDIATE 
DELIVERY 


MODEL 904 C'R BRIDGE 


With Model 904 C-R Bridge you can measure 
capacitance of any type of condenser . . . . 
air, paper, oil, electrolytic, ceramic , . . . 
with d.c. operating voltage applied during 
measurement! Increase your efficiency , . , . 
in finding those “intermittenta** which cause 
80 much trouble .... in speeding your work 
and increasing your profits. Prompt shipment 
“904 C-R Bridge,” $49.90; “Vomax,“ $59.85; 
"Sparx,“ $39.90. 

ZACK RADIO SUPPLY CO. 

1426 MARKET STREET 
SAN FRANCISCO, CALIF. 
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SIWEb 


904^> BRIDGE 

(LABORATORY CAPACITANCE) 
(RESISTANCE BRIDGE) 

$49.90 


HARRISON HAS IT! 


C/R Sridge 


Also tho “Vomax” and other Silver products. Send your orders to 
Harrison for earliest delivery of any rnake and model of test equip- 
ment! 


marrison radio CORPOPATION 

1^^ 9 WtSI BROADWAY • NEW YORK CITY 7 ■ 

PHONE —BArflay 7'06S4 . EXPORT DEPT.—CA«f— HARRiSORAO" 

D.AMA'CA branch— 172-31 Hill>id« Av«.—REpublic 9-4)0^ 


Radio Equipment Distributors 

709 SOUTH MAIN ST. 


Order NOW for 

IMMEDIATE SHIPMENt| 
from CONCORD 

Depend on CONCORD for prompt shipment 
of your Silver 904 C/R Bridge—and for every 
requirement in Radio and Electronic Parts, 
Equipment and Supplies. Use the Convenient 
coupon befow to order your Model 904 Bridge 
for shipment at once. 

The Silver 904 C/R Bridge just one of scores of 
latest model testinc and measuring instruments of 
every type, for eve*y radio purpose, you will see 
listed in the great, new. com¬ 
plete CONCORD catalog. PLUS 
the most comprehcrsive stock 
of guaranteed Radio and Elec¬ 
tronic Parts and Equipment of¬ 
fered in years’ Radio Sets— 
Phono-Radios — Test Equipment 
—Parts for all Radio and Elec¬ 
tronic use—for repair, main¬ 
tenance. building, experiment¬ 
ing— Tools — Amplifiers—Ama¬ 
teur Gear—Kits and Supplies 
thousands of items—see them . 
in the new CONCORD cata- ‘ 
log. Check the coupon below 
for your FREE copy. 

Concord 


RADIO CORPORATION 

LAFAYETTE RADIO CORPORATION 

CHICAGO 7 ^ ATLANTA 3 


in 


904 

y. BRIDGE 


LOS ANGELES 14 
CALIFORNIA 


PROMPT SHIPMENT 

New Silver 904 C R Bridge _ 49.90 

Silver "VOMAX" ot only .. $59.85 

"SPARX" Signal Tracer ... 39.90 


The Overton Electric Co., Inc. 

522 JACKSON 


TOPEKA, 

KANSAS 


904 


/r 


BRIDGE 


901 W. JACKSON BlVD. 


265 PEACHTREE ST. 


Concord Radio Corponation. 

9€l W. Jackson Blvd. OePt. Il6. 

Chicago 7. III. 

riojiso ship -It once. Stiver Model 004 C/R 

Brldfce, as cheeked »»clos«-. Piea.He include FICEE copy 
of new campletc Conct rd Catuloir. 

□ I enclose 949.90 In full payment. Please ship 
exprvds collect. 

O I enclose S 12.50 derxislt. Ple.ise «hli. C.O.D. for 
balance of $37.40 pics transportation chantos. 

□ Plc.-tsc also send me FU££ copy of new cxmPlote 
CON'CCUlU Cata lot;. 

Vame ... 

Address .. 

Town . .... . , .State . 


McDonald Brothers 

963 Union Ave., 
Memphis 3, Tenn. 
LABORATORY CAPACITANCE 
RESISTANCE BRIDGE 

With Model 904 C-R Bridge you can 
measure capacitance of any type of con* 
denser . . . air, paper, oil, electrolytic, 
ceramic . . . with d.c. operating voltage ap¬ 
plied during measurement! Increase your 
efficiency ... in finding those "intermit- 
tents" which cause so much trouble ... in 
speeding your work and increasing your 
profits. Prompt shipment 904 C-R Bridge, 
$49.90; Sparx, $39.90; Vomax. $59.85. 

904 7b bridge 


FISCHER DISTRIBUTING CO., INC. 

222 FULTON ST.. N. V. 

LABORATORY 

CAPACITANCE 

RESISTANCE 

BRIDGE 

With Model 904 C-R Bridge you can 
measure capacitance of any type of con* 
denser .... air, paper, oil, electrolytic, 
ceramic .... with d.c. operating voltage 
applied during measurement!. Increase 
your efficiency ... .In finding those 
intermittents** which cause so much 
trouble^ .... in speeding your work and 
increasing your profits. Prompt shipment 
’•904 C-R Bridge,” $49.90; ^Vornax,” 
$59.85; ’’Sparx,” $39.90. 

004 c/r bridge 
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^METROPOLITAN QutLX&nieei "Pali vet(^ ^tom 

McMURDO SILVER INSTRUMENTS 



MmM 905 
"SPARX" DYNAMIC 
SIGNAL TRACER 


Mo,lei 901 

capacitance 
RESISTANCE BRIDGE 


Freauency rango from 20 cycles to % mmfd/ohm through I.OOOmfd 


Moilel “f 'omw^’ 
VACUUM TUBE 
VOLTMETER 

On« ol the fiirtst tMt liulruments 


ovpr 200 $39 90 0-50<*ii pow^ $49 90 NET $ 59.85 

SUPERIOR INSTRUMENTS 



Model 670 

SUPER-METER 

Combination Volt • Ohm • M iHlam. 
meter plus Capacity Reactance In¬ 
ductance and Decibel <t 70 Af\ 
Measurements. 




Model 450 
TUBE TESTER 

Tests all tubes up to Il7 volts. 
Speedy operation assured by new¬ 
ly designed rotary switch which 
replaces conventional snap, toggle 

or lever action $ 39.50 


Switches. 


NET ' 


Model 650 

SIGNAL GENERATOR 

Improved AC — operated — generat¬ 
ing RF frequency from lOfl Kc to 
105 Me. Audio modulating fre¬ 
quency is 400 cycle pure sine wave. 
Three — step ladder — type alter 

$ 48.75 


RADIO CITY PRODUCTS INSTRUMENTS 




Model 322 
DYNOPTIMUM 
TUBE TESTER 

Simple operation—only 4 switches 
used. Special noise test for tubes 
that otherwise test ''good.*' 
Counter modH ^^^$41.50 

Pofioble mo<tot. 322^ $ 45.50 


Model 802i\ 

combination 

TUBE & SET TESTER 

OC Voltmeter 0 to 1000 at 1000 
ohms per volt. AC Voltmeter 0 to 
1000 OC Milliammeter 0 to 1000. 
Ammeter 0 to 10. O.B. Meter— 
8 15/15 to 29 29 to 49,32 to 55 

het $ 59.50 



Model 66H 

VACUUM TUBE VOLT- 
OHM CAPACITY METER 

DC-VTVM from 0 to 6000 volts. 
AC VTO from 0 to 6000 volts. 
VTO direct reading from 0.1 ohm 
to 1000 meg. 0 ohnts to lOOO 
megohms. Capacity OftTO HI 
to 2000 units. NET ^ f ^ * 


The New B-45 SIGNAL GENERATOR 


Self-modulated—provides a highly stable 
signal. Generates R.F. frequencies from ISO 
Kc, to so Me. on Fundamentals and from 
I I Me. to SO Me. on Harmonics. R.F. is 
obtainable separately or modulated by the 
Audio frequency. Television, AM & FM 
speedily aligned. Modulation accomplished 
by grid-blocking action which effectively 
aligns amplitude and frequency modulation 
as well as television. 

Direct-reading—all calibrations are etched 
on the front panel. | 

Complete with shielded test« 
lead, self-contained batteries 
and instructions. NET 


‘27” 





Waterman Pochet-«ixe O^ciiroscaoe , . S55.00 

Dumont 274 Fivc-inch OactliegraDh 99 SO 

Supreme S43-S Mu)ti-Te«ter 24.7S 

Supreme SH9 Tube a Sattery Te«ter . 4S.9S 

Supreme S6S Vacuum Tube Voltmeter . . 63. SO 

Supreme S46 Oscilloscope . . . . S9.7S 

Superior Cn-xi Siqnal Tracer.1B.7S 

Superior 400 Electronic Multi-Tester S2.SO 


Superior 600 Combtnition Tube & Set Te«ter 63.50 

eCP 461-P Sensitive Multi.Tester 42.63 

ftCP 664 Electronic Multi-Tester . . 4S.OO 

ftCP 70S Signal Generator 49.SO 

RCP 66Sa VT “Billionaire** 92.61 

Monitor Crystaliner SiOnal Generator S7.SO 

Shallcroas 630 Wbcatstone Bridge 79.00 

Shallcrota 637 Kelvin Wheatstone Bridge . .100.00 


Write for our FR££ 1947 Cotoiog--Compiete fine of test equipmerti 


Dept. C, 6 MURRAY STREET 
NEW YORK 7, N. Y., U. S. A. 


ELECTRONIC & INSTRUMENT CO. 

Cable Address: METRONICS 
Phone: BArcloy 7-5556 


STAN-BURN R&DIO & ELECTRONICS 

558 CONEY ISLAND AVE.. BROOKLYN. N. Y. 
1697 BROADWAY. NEW YORK CITY 

1- LABORATORY -1 

CAPACITANCE 

RESISTANCE 

BRIDGE 

With Model 904 C-R Bridge you can 
ineasure capacitance of any type of con- 
llenser .... air, paper, oil, electrolytic, 
^ramic .... with d.c« operating voltage 
Applied during measurement! Increase 
four efficiency ... .in finding those 

i inter mittents" which cause so much 
ouble .... in speeding your work and 
iCreasing your profits. Prompt shipment 
904 C'R Bridge," $49.90; "Vomai," 
59.85; "Spari." $39.90. 

. 964 <^/b BRIDGEJ 


NORTHWEST fllDIO & ELECTRONIC SUPPLY CO. 

$, loth ST.. MINNEAPOLIS 2, MINN. 
With Model 904 C*R Bridge you can 
measure capacitance of any type of con¬ 
denser .... air, paper, oil, electrolytic, 

I ceramic .... with d.c. operating voltage 
applied during measurement! Increase 
your efficiency .... in finding those 
"intermittents" which cause so much 
trouble .... in speeding your work and 
I increasing your profits. Prompt shipment 
”904 C-R Bridge," $49.90; "Spar*," 
$39.90; "Vomai." $59.85. 

[ 904 Vb BRIDGE 


A GERMAN BRAINWAVE 

Use of brain waves to manage an ar¬ 
tificial leg was the hope of Gei man sci¬ 
entists, an Air Materiel Command Tech¬ 
nical Intelligence team learned from 
questioning the scientists at the Aero¬ 
nautical Research Institute of Munich. 

Brain waves are the records of 
changes in electric potential that accom-> 
pany brain activity. Electrical changes 
always accompany nerve impulse. The 
electrical currents are a by-product and 
except from the heart’s surface, are ex¬ 
tremely weak. Amplifiers are needed to 
detect and measure them. 

The German artificial leg had elec¬ 
tro-mechanical devices wired to the cut 
nerve endings in the patient’s stump. 
The German investigators believed that 
galvanic electricity flowing along the 
nerves would supply the power impulses 
and that these could be controlled men¬ 
tally, manipulating the leg according 
to the wishes of the owner. The galvan¬ 
ic electricity is the direct current which 
is a by-product of nerve impulses. 

The amputee would employ varying 
degrees of concentration on the the¬ 
ory that mental intensity would act like 
a rheostat, controlling the amount of 
nervous electricity and moving the leg 
in the manner desired. 

How the Germans expected these 
weak, microvolt currents to power a leg 
without an unbearably heavy and bulky 
amplifier is not stated in the announce¬ 
ment made here today. Neither is there 
any mention of how the Germans ex¬ 
pected to keep the nerve endings in the 
stump from dying and becoming useless 
as a source of current. 
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SPECTACULAR RADIO VALUES! 

— HUNDREDS OF CRITICAL PARTS — 

Choose the parts you want from our com* 
plete stock of over 10,000 guaranteed- 
quality items. Whatever your needs, supply 
them from this single, dependable source 
at money-saving prices. Lafayette! 

^Hi _ 

^ and buiJd a 


This valuable 144 page catalog offers you the latest, 
largest line of top-quality radio parts, amplifiers, test 
equipment, ham gear, tools, radio sets, phono-radios 
and other types of electronic equipment and accesso¬ 
ries. Page after page of post-war radio developments 
—plus a special bargain section that lists hundreds of 
surplus and standard-make radio and electronic parts 
at slashed-price Lafayette economy. Be one of the first 
to receive this big, new Lafayette Catalog. It will save 
you time and money. Rush coupon below today for 
your FREE copy! 


LAFAYETTE RADIO 


«ai>ts-IEAO«NG brands 
ID PARTS 

line of 

your 

teed Service. 


peuU Ok PcKKf Po^tcandf 


ItADIO WIRE TELEVISION, INC. 

100 SIXTH AVE., 110 FEDERAL STREET 24 CENTRAL AVENUE, 

WEW YORK 13, N. Y. BOSTON 10. MASS. NEWARK 2, N. J. 


lAFAYEHE RADIO, Dept. JK-d 

100 Sixth Avenue, New York 13, N. Y. 

Rush my FREE copy of the big, new LAFAYETTE 
CATALOG. 


Name. 


MAIL TODAY! 


Address. 
City. 


.Zone.State. 
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ONE OF OUR MOST IMPORTANT ANNOUNCEMENTS IN 19 YEARS OF PROVEN LEADERSHIP IN TRAINING PROFESSIONAL RADIO MEN! 



Your First Practical Step Toward a 
Good Paying Career in TELE VISION 



cm Introduces a Streamlined 


Home Study Course 


in Practical 



Don't say, “I never had a chance!” Prepare NOW for 
the good paying jobs awaiting traineil television engi¬ 
neers and technicians. Be in a position to command a 
“key” job in the growing TELEVISION Industry by 
preparing now with the type of thorough, practical 
TELEVISION Engineering training that the industry 
requires. The new CREI TELEVISION Engineering 
course is (1) A complete well-coordinated course of 


study that covers the entire field of practical TELE¬ 
VISION Engineering, (2) Presented in GRETS pro¬ 
fessional and proven home study form, (3) Prepared 
by GRETS experienced staff, based on actual experience 
in our own TELEVISION Studios and Laboratories, 
plus years of close contact with leaders in television de¬ 
velopment, Here's your opportunity to be prepared for 
television well ahead of competition, if you start NOW! 


CAPITOL RADIO ENGINEERING INSTITUTE 


16th and Park Road, N. W. 


JUST OFF THE PRESS! 

MAIL COUPON for Complete Free 
Details and Outline of Course 

If you have had professional or .amaleur radio experience and want 
to prepare for opportunities in TELEVISION, let us prove to you 
we have the training you need to qualify. To help us intelligently 
answer your inquiry—PLEASE STATE BRIEFLY YOUR BACK- 
GROUND OF EXPERIENCE. EDUCATION AND PRESENT POSI 
TION. 


Dept. RC-U, Washington 10, D. C. 



CAPITOL RADIO engineering INSTITUTE RC II 

16th and Park Road, N. W.. Washington 10, D.C. 

Gentlemen: Please send me conjplete detatls describing the new 
CKEl home study course In Practical Television KriKlneerlnK. 
I am attachlne a brief resume of my expcrlettce. cducaihm and 
Present Pusltlon. 

Name . 

Street . 

City . . .Zone. . . .State.. 

OccuPat Ion ... 

□ 1 am entitled to training under the G.l. nili. 


Member of NATIONAL HOME STUDY COUNClI^NATIONAL COUNCIL of TECHNICAL SCHOOLS—and TELEVISION IIKOADCASTERS ASSN. 
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ALABAMA 

Decatur 

Radio A THol Sup. Co. 

717 8aAk St 
Montgomert 

Teftguo Hardwaro Co. 

200 Commoreo St. 

Tuscaloosa 

Alien A Jemliofi Coi. 

ARIZONA 

Phoenix 

Radio Spoeialtlet A. AODl. Co. 

401 W. Jackson St 

ARKANSAS 

Fort Smith 

Packard Radio Co. 

205 Garrison Avo. 

Little Hock 

Southern Radio Supply 
409 West Third 8t 

CALIFORNIA 

Bakersfield 

BakersOeid Radio Supply 
2008 Choster Avo. 

Hollyioood 

Yale Radio Electrio Co^ 

^16 Sunsot Blvd. 

Long Beach 

Frod 8. Dean Co. 

969 American Avo. 

Los Angeles 

GenoraJ News Apone» 

326 West 5th St 
Papal Bros. 

2639 E. 4th St. 

Radio Television Supply Cm. 

1509 S. Figueroa St 
Oakland 

Eioctrle Supply Co. 

149 12th St. 

Radio Margo 
7415 Mae Arthur Blvd. 
Sacramento 

E. M. Kemp Co. 

1115 R. 8t 
San Bernardino 

George H. Baglay Coe 
1216 D St 
San Diego 

Western Radio A Elaetrlo Co. 
San Francisco 
1415 India St 
Associated Radio DIst. 

1251 Fofson St 

San Francisco Radio A Supply Co. 
1284 Market St. 

San Jose 

Frank Quement Wholesale Radio 
156 W. San Fernando St. 

Santa Ana 

Radio A Television EPuiP. CO. 

207 Oak St. 

COLORADO 

Denver 

McGee Radio A Eteet. Coi 

(330 Broadway 

Radio Produets Sales Co. 

1237 16th St 

CONNECTICUT 

Bridgeport 

Coastal Radio Servieo Co. 

1559 Stratford Avo. 

R. C. Seeii A Co.. Ine. 

84 Elm St. 

L. N. Waldhaus 
187 Pequonnoek St 
Hartford 

R. G. Seen A Cs. 

317 Asylum St 
JVeip Britain 

United Radio Supply 
53 E. Main St 

DISTRICT OF COLUMBIA 

Washington 

Capitol Radio WholosaJera 
2I20<I4 St. N.W. 

Intertommunieations Co. 

2027 Niehols Avo. S.E. 

Konyon Radio Supply Co. 

2214 14th St. N.W. 


Sun Radio 
N.wT F 


938 


St 


FLORIDA 

Jacksonville 

Radio Parts Cot. 

712 Main St 

Thurow Distributors. Ino. 
806 Main $t 
Af tarns 

Thurow Distributors. Ina. 
420 S. W. 8th Avo. 
Orlando 

Thurow Distributors. Ine. 
131 South Court St. 

St, Petersburg 

Weleh Radio Supply 
406 9th 81 Sol 


h:' 


Tallahassee 

Thurow Distributors. Ine. 

2l3 E. Tennessee 
Tampa 

Thurow Distributors. Ine. 

115-117 So. Franklin St 
West Palm Beach 

Thurow Distributors. Ine. 

209 No. Olivo 8t 

GEORGIA 

Augusta 

Prestwood Eloctroniea Co. 

727-29 Reynolds 8t. 

Macon 

Guy White Radio 
654 Mulberry St. 

ILLINOIS 

Danville 

Allen Eleetrie Co. Radio Supply 
109 N. Hazel St 
Decatur 

York Radio Distributing Coi 
801-805 N. Broadway St 

Chicago 

Allied Radio Corp. 

833 W. Jaekson Blvd. 

American Parts. Ine. 

610 W. Randolph 8t 
Concord Radio Corn. 

901 W. Jackson Blvd. 

Lake Rad>o Sales Co. 

615 W. Randoloh St 
Newark Efoetrle Coi 
323 W. Madison Avo. 

Radio Shack 
630 W. Randolph St 
Radoiok Company 
601 W. Randolph St 
East Moline 

C. L. Swanson Radio Laboratory 
933 (5th Avo. 

Springfield 

Harold Bruco 
303 E. Monroo 
W, Frankford 
Radio Hospital 
1107 E. Main St 

INDIANA 

Anderson 

Seybert's Radio Supply 
19 E. 12th St 
Evansville 

Castrup's Radio Supplioa 
1014 W. Franklin St 
Montoux Auto A Machine Co. 

5(7 Locust St 
Hammond 

Stinton Radio Supply 
521 State St 
South Bend 

Commercial Sound A Radio Co. 
528 E. Colfax Ave. 

IOWA 

Burlington 

Union Supply Co. 

4th A Washington Sts. 

Council Bluffs 

World Radio Labs. 

Dubuque 

Boe Distributing Co. 

498 N. Grandview 
Sioux City 

Dukes Radio Co. 

114 West 4th St 
Power City Radio Co. 

513 7th St 

Sioux City Radio A APPIIanca Co. 
313 Filth St 

KANSAS 

Pittsburgh 

Pittsburgh Radio Supply Co. 

103 N. Broadway 
Topeka 

Aems Radio Supply 
516 Quincy St 

IVicAifa 

Interstate Distributers. Ino. 

(236 e. Douglas 
Radio Supply. Ine. 

1125-27 E. Douglas 

KENTUCKY 

Lexington 

Kentucky Radio Supply Co. 

519 Georgetown St 
Radio Equipment Co. 

377 East Main St 
Louisville 

Poerloss Eloetronie Equipment Co. 
912-914 So. Second St 
Newport 

Apex Distributing Co. 

506 York St. 

LOUISIANA 

Lafayette 

Radio.Eloetronie Supply 
1419-21 Cameron St 
Monroe 

Hals A McNeil 
301 Pino 8t 



New Orleans 

Radio Parts. Ine. 

807 Howard Avo. 

Waithor Bros. Co. 

714 Howard Ave. 

MAINE 

Bangor 

Radio Service Laboratory 
45 Haymarket Sq. 

Portland 

Maine Electronic Supply Cord 
13 Door St 

MARYLAND 

Baltimore 

Henry 0. Berman Co.. Ina. 

12 E. Lombard St 
D A H Distributing Co. 

31 E. Loo St 
Royal Radio 
941 Ptnna. Ave. 

Wholesale Radio Parts Co.. Ino. 
311 W. Baltimore St 

MASSACHUSEnS 

Boston 

Hub Cycle A Radio Co.. Inci 
596 Commonwealth Ave. 

Sager Electrical Supply Co. 

201 Congress St 
Lawrence 

Hatry A Young of Mass.. Ina. 

639 Essex St. 

Melrose 

Moiroso Sales Coi 
407 Franklin St. 

New Bedford 

C. E. Beckman Ca. 

CommorciaJ St. 

Springfield 

Springftold Radio Co.. Ino. 

405 Dwight 8t 
Worcester 

Radio Eloetronie Sales Co. 

48 Chandler St 

Radio Maintenance Supply Coi 

19-25 Central St 

MICHIGAN 

Ann Arbor 

Purchase Radio A Camera Shop 
605 Church St 
Berkley 

The J. M. Moral Co. 

(949 Woodward Avo. 

Detroit 

M. N. Duffy A Co. 

2040 Grand River Avo. 

Hershel Radio 
5249 Grend River Ave. 

Radio Supply A Eng'er’ng CA. Ine. 
(29 Selden Ave. 

Flint 

Radio Tubo Mdse Co. 

508 Cdflord 

Shelton Radio A Appliance 
29(4 North SaOinaw St. 

Jackson 

Fulton Radio Supply Co. 

707 8. Blaekstono St. 

Lansing 

Eioctrle Products Sales Co. 

427 E. Michigan Avo. 

Muskegon 

Industrial Eioctrle Supply Ca 
1839 Pack St 
Saginaw 

Orem Distributing Co. 

801 E. Genesee Avo. 

Radio Parts Co. 

234 8. Second St 

MINNESOTA 

Duluth 

Northwest Radio 
109 E. First St 
Minneapolis 
Low Bonn Co. 

1211 LaSalle Ave. 8a 
Northern Radio Laboratory 
3927 East Lake St. 

Ron’s Radio Supply 
4001 Bryant Ave. Sa 

MISSOURI 
Cape Girardeau 

Sttodakum Eloetronie Supply Ca 
902 8. Sprigg St. 

Springfield 

Harry Reed Radio A Supply Co. 
833-37 Boonvilio Ave. 

MONTANA 

Butte 

Goo. Steele A Co. 

126 W. Broadway 

Great Falls 

Goo. Lindgron Ca 
109 Central Avo. 

NEBRASKA 

Omaha 

Aieo RadiA In a 
4i I Cuming St. 

All-State Distributing Ca 
2857 Famam 8t 


OmaJta 

H. C. Noli Co. 

2226 Harney St 
Omaha Appliance Ca 
18th A St Mary's 
Radio Equipment Ca 
2820-22 Farnum St 

NEW HAMPSHIRE 

Concord 

Evatvs Radio 
18 N. Main 

NEW JERSEY 

Bridgeton 

Jot’s Radio Shop 
67-69 S. Pearl 
Newark 

Radio Wire Television. InA 

24 Central Ave. 

Variety Eloetrlo CA 
601 Broad St 

Paasaic 

Nidiseo Passaic. InA 
205 Madison 8t 
Red Bank 

Bradleys Radio Servlet 
Newman Springs Rd. 

Trenton 

Allen A Huriey 

25 South Warren Stroot 
Carl B. Williams 

25 8. Warren St 

NEW YORK 

Albany 

E. E. Taylor Ca 
465 Central Ava 
Binghamton 

Broono Dist. Ca 
221 Washington St 
Brooklyn 

Eloetronie Equipment Ca. Iha 
1460 Bushwiek Ave. 

Green Radio Distributorg 
482 Sutter Avo. 

Hornbeam Distributing Ca 
1639 Bedford Ave. 

Buffalo 

Buffalo Radio Supply 
219 E. Genesee St 
Dymae. Ine. 

2929-31 Main St 
Gonesoo Radio A Parta CA 
205 E. Gonoseo St. 

Elmira 

Fred C. Harrison Ca 
108 W. Church St 
Jamaica 

Harrison Radio Corp. 

(72-31 Hillside Avo. 

Norman Radio Dist 
94-29 Morriek Road 
Poerloss Radio Dist Ca 
92-32 Merrick Rd. 

Radio Dealers’ Servieo A Supply 
Co. 

(72-24 Jamaica Avo. 

Middletown 

Roskin Bros .1 Ine. 

23 W. Main St 
Mount Vernon 

Davis Radio Dist Ca 
66-70 E. 3rd 8t 
New York City 

Federated Purchaser. InA 
80 Park Place 
Grand Central RadiA Ina 
124 E. 44th St 
Harrison Radio Corp. 

12 West Broadway 
Harvey Radio Ca 
105 W. 43rd St 
Highbridgo Radio Television A 
Appliance Co. 

340 Canal 8t. 

Niagara Radio Supply Cota 
160 Greenwich St 
Radio Wire Television, laa 
100 Sixth Avo. 

Poughkeepsie 

Chief Electronics 
104 Main St 
Rochester 

Maelino Radio A Eloetrlo 
Equipment 

192-196 Clinton Avo.. N. 
Syracuse 

Broome Dist. Co. 

912 Erie Blvd. E. 

Stewart W. Smith. Iha 
325 East Water Street 
Syracuse Radio Supply 
238.40 W. Willow St 
Watertown 

Beacon Electronics. Ina 
108 Lincoln Bldg. 

White Plains 

Wostchostor Eloetronie Sup. CA 
333 Mamaronock Ave. 

NORTH CAROLINA 
Charlotte 

Henry V. Dick A Co.. InA 
311 E. 5th St 
Goldsboro 

Signal Radio Supply 
124 8. James St. 

Wilmington 

Gregory Radio Ca 
223 North 7th St 


See Other Side For Adctitional LiKtifipo 
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NORTH DAKOTA 

Fargo 

Fiillo Equipment Ce. 

624 2nd Avc. Np. 

OHIO 

Cincinnatt 

Chamber* Radii Supply 
1104 Bread way 
Holub A Hi«e 
500 Reading Rd. 

Radio A Refrigeration Supply 
1220-6 Jack»on St. 

Cleveland 

Northern Ohio Lab*. 

2073 Weet 8Sth St. 

Radio Surpiuft Col 
648 PrMPect Ave. 

Strong, CariUte A Hammond Co. 
2801 St. Clair Avo. 

Winterradio. Inc. 

1468 W. 2Sth St. 

Co^umdtio 

Eioctronie Supply Corp. 

219 North 4th St 
Warren 

Radio Specialtieo 
136 S. Pine St 
Dayton 

Standard Radio A Elect. Prod*. 
135 E. Second St 
StenhenviJle 

0. A R. Radio Supply 
156 8. 3rd St. 

OKLAHOMA 
Oklahoma City 

Radio Supply. Ine. 

72^ N. Hudton. Box 597 
OREGON 

Portland 

Appliance Whotetalera of Oregon 
600 N.W. 14th Ave. 

PENNSYLVANIA 


\Altoona 

Hollenback** Radio Supply 
2221 6th Ave. 

Kennedy Radio Supply 
1500 Fifth Avo. 

Beaver Falls 

Reliable Motor Part* Co. 

1700 7th Ave. 

Erie 

Jordan Electronic Co. 

201 W. 4th St. 

Harrisburg 

O. A H. Distributing Co.. Ine. 
311 S. Cameron St. 

Lancaster 

Eaheiman Supply Co. 
no N. Water St 
PhUa^lphia 

A.G. Radio Part* Co. 

3515 N. 17th St 
Almo Radio Co. 

509 Arch St 


Flanagan Radio Cora. 

N.E. Cor. 7th A Chestnut Sta. 
MAH Sporting Goode Co. 
512 Market St 
Radio Electronics Service Co. 
7t|) A Arch Sts. 

Reading 

Geo. O. Barbey Co. 

432 walnut St 
ScranfoTt 

Broome Dist Co. 

26 Lackawanna Ave. 

Sharon 

Hoige* Bros.. Ine. 

73 Central Way 
York 

J. R. S. Distributors 
646 W. Market St 


RHODE ISLAND 
Providence 

William Oandreta A Co. 
Regent Avo. 

Powell Radio Supply 
49 Atwells Ave. 

SOUTH CAROLINA 
Charleston 

Radio Laboratories 
215 King St 

SOUTH DAKOTA 
SiPtfz Falls 

Power City Radio Co. 

209 So. First Ave. 


United Radio Supply 
211 W. loth St 

TENNESSEE 

Knoxville 

C. M. McClung A Co. 
Jack^ Ave. 

Memphis 

Blufl City Dist Co. 
905 Union Avo. 

Shobe» Ine. 

1117 Union Ave. 
Nashville 

Frost Electric ine. 
1922 West End Ave. 


TEXAS 

Amarillo 

Amarillo Eloetrie Co. 

418 W. loth Ave. 

R A R Electronic Co. 

412 W. loth St. 

Dallas 

All-State Dist Co. 

2405-07 Ross Avo. 

Southwest Radio Supply 
1820 N. Harwood 
Fort Worth 

Ft Worth Radio Supply Co. 

1201 Commerce 

The Electronic Equip. Co. 

301 E. 5th St 


I Houston 

R.C. A L.F. Hail 
1015 Caroline St 
Sterling Radio Products Co. 

IM2 McKinney 

Laredo 

Radio A Electronics Supply Co. 
1219 Lincoln St 
Lubbock 

R. A R. Supply Co.. Inc. 

706 Main St 
Port Arthur 

Lapham Radio Co. 

309<^ Proctor St. 

San i4ntonio 

Tom Hopkins Radio 
324 Nacogdoches St. 

R. L. Ross Co. 

118 Seventh St 

South Texas Radio Supply Co. 
445 E. Commerce 
Tyler 

Radio Service Supply Co. 

Ml University Place 
Waco 

The Hargis Co.. Inc. 

1305 Austin Ave. 

UTAH 

Ogden 

Ballard A Carter Co. 

203 24th St 

Salt Lake City 

OXoughlin^s Radio Supply Co. 
M3 East Broadway 
Radio Supply Co. 

45 East 4 South 
Standard Supply Co. 

531 So. State St. 

VIRGINIA 

Norfolk 

Ashman Distributing Co. 

807 Granby St 
Radio Parts Dist Co. 

128 W. DIney Rd. 

Radio Supply Co. 

711 Granby St 
Salem 

Richie Radio Supply 
306 E. Main St 
Stounfon 

Southern Electric Corp. 

14 E. Johnson St. 

WASHINGTON 

Bellingham 

Waltkus Supply Co. 

110 Grand Ave. 

Seattle 

Harper-Meoee 
960 Republican St 
Spokane 

Columbia Electric A Mfo. Co. 

I P.O. Box 1441 S. 123 Wall St 


Tacoma 

C. A G. Radio Supply Co. 
7i4 St. Helens Ave. 

A. T. Stewart Co. 

743 Broadway 
Wible Radio Supply 
909 Tacoma Ave. 


WEST VIRGINIA 
Clarksburg 

Trenton Radio Co. 

79M93 W. Pike St 
East Charleston 


Hicks Radio Supply 
10 Virginia St 
Parkersburg 

John A. Cox Radio Suppllii 
$54 7 St. 


Whewing 

General Distributors 
21 loth St 

WISCONSIN 

Appleton 

Valley Radio Distributors 
518 N. Appleton St 
Hudson 

J. H. Larson Co. 

109 Walnut St 
Madison 

Satterfield Radio Supply Ine. 
326 W. Gorham St 
Manitowoc 

Harris* Radio Company 
115 N. loth St 
Milwaukee 

Acme Radio Supply CorP. 

510 N. State St. 

Central Radio Parts Co. 

1723 West Fond Du Lae Avo. 


Taylor Electric Co. 

112 N. Broodway 
Racine 

Standard Radio Parts Co. 
1244 State St 


WYOMING 

Casper 

Golden Power Oil A Supply Co 
260 S. Center 
Cheyenne 

Houoo Radio A Supply Co. 

2008 Carey Ave. 


CANADA 

Radio Supply Co.. Ltd. 

Grd. Floor MeLeod Bldg. 
Edmonton» Alberta 
Electronic Supply Co. (Dttawa). 
Ltd. 

244 Slater St 
Dttawa. Ont. 

Hygrade Radio, Ltd. 

673 Homer St. 

Vancouver. B. C. 


DEALERS: If you are not receiving RAI)IO-('R.\FT. please ask for our Special Consignment Proposition, 


HOW DOES THE SIGNAL GET THROUGH? 


T here is a time in the life of Mr. 

Serviceman when every repair seems 
to settle down to a faulty component or 
broken wire and work loses attraction 
because it offers no new experience. 

Presently a job turns up which with¬ 
stands all his efforts. Simple as it looks 
the fault persists. Mr. Serviceman, who 
believed that radio had no more prob¬ 
lems in store for him, puts away test 
leads and soldering iron and starts with 
paper and pencil. 

For instance, a set has a defective 
volume control. Not that it does not 
regulate up to full volume nor is it 
noisy. It simply does not cut out en¬ 
tirely. In the minimum position, a 
strong signal still comes through, far 
too loud to listen to a local at night. 

Of course, Mr. Serviceman at once 
replaces the volume control with a new 
one. . . . The fault remains, the new 
volume control does not cut out either. 
Now he checks both volume controls for 
resistance from slider to grounded end, 
in minimum position. It shows zero. As 
a countercheck he grounds the center 
terminal directly. The signal still comes 
through. 

If he thinks the signal passes by 
some obscure way to the grid of the 
first a.f. amplifier tube—he is right. 


Let us consult the diagram of the re¬ 
ceiver and solve the puzzle. 

Figure 1 shows the volume control 
located in a diode-triode circuit. The 
modulated r.f. voltages developed across 
the i.f. transformer secondary cause a 
flow of electrons from the cathode to 
the diode plates in the tube on every r.f. 



Fig. I— «CoTTiponents of the mytierious 
circuit. 


half cycle. The electrons charge up 
capacitor C and a potential varying 
with the modulation amplitude appears 
across resistor R. Part of this a.f. volt¬ 
age is tapped off resistor R and coupled 
to the volume control through capacitor 
Cl. The same a. f. voltage exists then 
between the cathode and the tapping 
point B, and between the cathode and 


the top of the volume control V.C. 
(K-V.C. is equal to K.B.). 

If the slider of the volume control is 
at the top position, all the a.f. voltage 
between point F and cathode is fed to 
the grid. As the slider moves to ground 
less and less of this voltage is tapped 
off and the input drops to zero if the 
slider reaches the “ground” position— 
6 m f only if the ground has the same 
potential as the cathode. Since the cath¬ 
ode by-pass capacitor C* has a low re¬ 
actance at a.f., it puts ground and 
cathode practically at the same po¬ 
tential. 

Now Mr. Serviceman should guess 
from this what happens if Cx is open. He 
may take the soldering iron again and 
replace the capacitor. A higher capacity 
value would do no harm.— Zygmunt 
Hof, 


Three members of a Nebraska farm 
family, arrested for operating an illegal 
radio station, brought forward the un¬ 
usual defense that they were using the 
ether to “spread the gospel.” The sta¬ 
tion, which was heard and located by the 
Federal monitor station at Grand Island, 
July 25, broadcast from 12:15 to 1 p.m. 
daily, carrying religious music, sermons 
and talks against tobacco and alcohol. 
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NEW ARMY MINE DETECTORS! 

RECEIVERS—TRANSMITTBRS—COMPONENTS 

MORE SUPER-SPECIAL BUYS!!! 


CATHODE RAY 
TUBES 

BRAND NEW!! 

MADE BY 

NORTH AMERICAN 
PHILLIPS CO. 



Tube Type 

Approx. List 

Your Cost 

3BP1 

15.00 

3.95 

3FP7 

27.00 

5.35 

5BP1 

20.00 

4.95 

5BPI 

27.00 

5.95 

5CP1 

45.00 

4.95 

5CP7 

48.00 

6.00 

5FP7 

32.00 

4.95 

5J P2 

48.00 

13.50 

5LP1 

11.00 

8.00 

837 

2.80 

1..50 

872A 

7.50 

3.50 

705A 

22.50 

7.50 

241B-WE 

85.00 

50.00 

861 

155.00 

95.00 


MAGNETRON 10cm 


Jan. 2J32 

List 200.00 

$35.00 


PULSE AMPLIFIER 

Slftnnl coTT'S type 

BCI09. Dofllgncil for 
115 Tolls. AC 60 
cycles. Component 
piiris worth sercral 
times the Price of this 

unit. Slightly used. 

Follcwing are a few 

of the Items that 
, make up the unit. 

1—304TI.I (Elmacl. 3—2 nifcJ. 4.000 W.V.xOK 

Pyranol condensers. 1—3200 volt 150 MA power 

transformer. 1 — Varlac 5 amPS. General Kadio type 
CU 200. 1—5 Tolt 26 amp. ill. transformer (for 3<KI 
TL). 1— 2.ri roll 10 Arnp. flj. transformer (.^>000 
volt insulation). 1^1 rnfd. 1000 volt OE Pyranol. 
1—2 rnfd. lOOO volt OB Cn 

Pyranol . 



BC-312 RECEIVER 

Superhel with 2-r.f.; Mst det; 2-1.f.; 2 audio; 
CW & RF 08C. and other stages. Proouency cover¬ 
age; 1500 ko-l8.000 kc In 6 bands. These sets are 
In^perfect condition. 'Complete with $59 50 



I-F Crystal filter for 
BC-312. BC-342. Res¬ 
onant at 470 kc. 
^Crystal fic* 

included ....^6*95 



New, AN/PRS-1 Mine Detectors 

For detecting metallic and non-mctallic materials by 
indicating cither aural or visual means or both. 
SET CONSISTS OF: 

A. Detector head, antenna and reflector, meter and 
housing (illust,). B. Exploring rod extensions. C. Am¬ 
plifier assemb. AM32/PRS-1 complete with tubes. 
D. Bag for carrying amplifier on back. E. Headset 
HS-30-B. F. Carrying case for storage and transporta¬ 
tion of unit. Operates from two 45v: one 6-volt; one 
3-volt battery (batteries not incl.). Worth approxi¬ 
mately $176. Complete unit with CA 

lubos .. 



NEW COMPLETE TRANSMIT- 
TING AND RECEIVING SETS 


; $ 68 ^ 


No- 19—Mark I-II-III Tank, made by Zenith & Emer¬ 
son. lend-lcase Russia. Trans. 6 tubes 807 final, grid 
mod. tel. 2 to 8 meg. cont. var. Include 80 & 40 m. 
bands. Receiver 6-tube Super-Het. Also included inter¬ 
com. 8v. 3 control boxes. 3 Comb, head phones & 
mikes; Power supply, clynamotor, 12-volts. Ideal for 
mobile or marine. Also includes ant., variometer. Ship¬ 
ping weight in crates 800 lbs. (,& spare set of tubes). 

THESE UNITS ARE NOT KNOCK DOWN 
SETS. THEY ARE COMPLETELY AS¬ 
SEMBLED AND READY TO OPERATE! 
MANY SPARE PARTS INCLUDED. 


NEW USN 

NAVY MODEL RAK-7 
SHIP RECEIVER 

16 kc to 600 kc. 6-tube receiver 
with: AVC-Band pass filter- 
Audio filter—Noise limiter— 

Precision tuning with a Vernier 
dial—Voltage regulated power 
supply, with three tubes, for 60 
cycle, 116 volts. Can be battery 
operated. Complete with spare parts box CA 

weighing 73 lbs., sPare tul>es and inst. book 



C-I> Condenser Special. 4000 nifd 30 vdc. 

Listed at $13.50 releasetl for ... .2.40 



New ARC-5 
Superhet 
receivers 


Tubes (included) 3-12SK7 ; 1-12K8; 1-12SR7 ; 
1-12AG. Range: (Spcc'fy freq. desired) 
190-550 Kc; 1500-3000 Kc; 3-6 Me; 6-9.1 Me. 
Power; 24-28 VDC. Complete with remote 
control unit and Dynamotor, Ca'J A A 
and all tubes for only . 

New ARC-6 Transmitters; 26 watts CW ; 
15 watts phone. Tubes (included): 2-1626; 
1-1629; 1-1626; 1-6200 Kc cryaul. Range 
(Specify frequency desired); .6-.8 Me; 
.8-1.3 Me; 1.3-2.1 Me; 3-4 Me; 4-6.3 Me; 
6.3-7 Me; 7-9.1 Me. Power; 24-28 VDC. 
Modulator unit; (with tubes) 1-1626; 1- 
vR150 ; 1-12J6. Remote control with key. 
Less Dyna- CCA CA 

motor . 

Transmitter-Dynamotor extra. $16 



HI-VOLT plate trans¬ 
former, made by 
Amertran. 116v - 60 
cycle input. Secondary 
is 6200V - ct - 700 
m.n. Specially priced 

$39.95 

fi Hy. 700 M.A. Choke 

$7.95 



TRANSMITTING 

CONDENSERS 


, Cardw'ell type TC-300-US. 300 mmf max. 
.2" spacing between plates. Ruggedly 
constructed. List value of cq qc 
$ 40.50. Our new low price. ... .^ 

Johnson type 600D35. Maximum cap. 600 
mmf, min. 36 mmf. .08" spacing, 3600v. 
List<^ at $11.75. 4^A 7C 

Lowered to . 



plate trans¬ 
it wave recti- 


HI-VOLT 
former: 
fication 116v-60c/3200v 
@ 150 mils. 

Madfe by Kenyon 


$9.95 


U.U.P. Hecelver. from STB-268. Tunes from 
201-210 iDcs. Has 15 tube superhet circuit. 
Uses 6 acom tubes In RF; 4 69K7'a In I-P 
stage doslcned for 20 uc. with 2 roc band¬ 
width. Designed for use on 155v/60t Now low 
price. Oxapleto with 15 
t ubes . 


$21.95 



HANDSFTTS — W H 11 . E 
THEY LAST I Famous TS- 
13 push'to-talk handset with 
50-ohni mike and 200-ohm 
phone. 1 each PL-55 fc PL 
68. Selims brand CC QC 
new for . 


LARGE stock of 400 cycle fita.. plate, H V 
scope, etc., transformers. Send for list. 


BX-4 Battery box 
used with the BC- 
178 Receiver-trans¬ 
mitter. Will hold 
2-^6 iVi volt dry 
cells : 4-22i^v. ‘‘B" 
batteries; 1-4 ViV. 
' 'C'’ batteries. 1 deal 
for a portable test 
unit or C 1 '>C 
a set .... ^I.^J 


SEND FOR FLYER 

All merchandise guaranteed. Mail orders promptly filled. All prices F.O.B. New York City. 
Send Money Order or Cheek. Shipping charges sent C. O. D. Send for Flyers. 

COMMUNICATIONS EQUIPMENT CO. 

131-0 LIBERTY ST., NEW TORK CITY 7, N. Y. 

TELEPHONE WH 4-7658 


SILVER BUTTON 
MICA CONDENSERS 

stud. mtg. (Etie/Cen- 
tralab.) 175-180-185- 
245 - 335 - 360 - 
370 rorofd 400 vdc 

each . $ .05 

lots of lOO .. 4.50 

lots of 1000 .. 37.50 
minimum order $1.00 
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I The Queslion Box ii aqein undertaliin^ lo answer a limited ^ 

g number of questions. Queries will be answered by mail | 

i and those of general interest will be printed In the maga- j 

i zine. A fee of 50c will be charged for simple questions re* f 

i quiring no schematics. Write for estimate on such ques- § 

I tions as may require diagrams or considerable research. | 

i(nnii)iiniii»i]niii]ii]tii!iiiiitJNt:iiiiniaii)riitiiniiuiiuiiiuinniiihiiinii[!iiuijQuuiirKi»tii>iimijmiumi[ini]iniii)in[muitiiiiijm»iiiinRa^ 


PHONO AMPLIFIER 

^ Please print a diagram of a phono 
amplifier using a 56 and 2A5, I plan to 
use the amplifier with a 250-volt po^ver 
siipply, — CJM., VSN, Great Lakes, III. 

56 2A5 

WAV BE^VARi£D .0Q2/6QO\t 



TOfILS 


:2.5V, 


A* The diagram shown is as specified. 
The cathode biasing resistor and con¬ 
denser may be eliminated by grounding 
the cathode and connecting the return 
side of the grid resistor to 20 volts neg¬ 
ative bias. The output of the amplifier is 
4.5 watts with cathode bias and 4.8 
watts with fixed bias. 

RECORDING AMPLIFIER 

^ I would like a circuit of a recording 
amplifier using a 6SJ7, 6SQ7 and a 
6L6, designed to mix the output of a 
mike and phono pickup. Please include 
inverse feedback from the output stage 
to improve the fidelity. / am planning 
to use a 4-ohm magnetic recording head, 
and would like to have provision made 
for aural and visual monitoring . — 
F.W.H.f Philadelphia, Penna. 


A, A circuit has been dra^vn to meet 
your needs. Input voltage from the 
phonograph pickup is applied to the grid 
of the 6SQ7 where it is mixed with the 
output of the mike amplifier. A 6E5 is 
added as a visual volume level indica¬ 
tor. Its grid is connected to the uni¬ 
versal output transformer secondary, 
the correct tap being found by experi¬ 
ment. 

Low impedance headphones connect¬ 
ed across the secondary of the output 
transformer will permit aural monitor¬ 
ing. The degree of inverse feedback is 
determined by the value of the feedback 
resistor R, The monitors are connected 
to the tap on the secondary of the out¬ 
put transformer that will give the prop¬ 
er monitoring level. 

If the inverse feedback circuit causes 
oscillation, reverse the leads of the out¬ 
put transformer to change the phase of 
the feed-back voltage. 




PHONO AMPLIFIER 


_ Kindly print a diagram of « small 
a.c.-d.c. phono amplifier using a 6SF5 
and a 32L7. —P.S.IF., Cona^ Winchester, 
Oh io. 


32L7 



A, The diagram shown has been pre¬ 
pared for you. The same circuit may be 
used with a 6C6 or 6J5 voltage amplifier 
coupled to 25A7. If the latter tubes arc 
used, cathode bias resistors will have 
to be changed to 4000, 6000 and 600 
ohms respectively for 6J5, 6C5 and 25A7. 


PILOT H-n CONVERSION 

IN5G IH5G 



Recording amplifier. Universal output trans¬ 
former permits matching any recording head. 


_ / have a Pilot Model H-11 battery 

set and would like to add a 117Z6 a 
rectifier to supply A and B voltages. 
— W.R.R., Jamaica, N. Y. 

A* A diagram for converting the Pilot 
to three-way operation is shown. A 
3Q5 has been substituted for the 1C5 
as it will perform better in an a.c.-(Lc, 
set. A common negative return has been 
used for general safety when operating 
from an a.c, line. 
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A PRECISION INSTRUMENT 

(Continued from page 19) 

self admirably to extension of its range 
through the “vernier” effect upon PI of 
adding R4, R4a into circuit to cover 
from 10 to 1000 pf or megohms. 

Voltag:e for operation of the bridge 
itself is supplied through special trans¬ 
former T1 connected to the horizontal 
bridge arm junctures. Balance is indi¬ 
cated by the absence of voltage across 
the vertical bridge arm junctures 
(ground and arm of SI) indicated by 
the 6E5 electron-ray tube, ’with the null 
voltage amplified by the 6SN7GT triode 
to its left in Fig. 1. Indicator sensitivity 
is controlled by potentiometer P2. 

The power transformer provides heat¬ 
er voltage to the three tubes, and has its 
high voltage secondary connected as a 
whole to the 5Y3GT rectifier tube used 
as a half-wave rectifier. Filtration is a 
simple problem in this type of instru¬ 
ment, while such use of an essentially 
standard power transformer and recti¬ 
fier tube permits obtaining something 
over 500 volts d.c. output simply and 
easily. For operation of the amplifier 
and indicator tubes this is cut d.wn to 
200 volts by the voltage divider RIO, 
RlOa. The full 500 volt d.c. output of 
the power supply appears across extra¬ 
heavy potentiometer P3, with any panel- 
calibrated portion of this voltage from 
0 to 500 volts obtainable from its arm 
for application to the capacitor—or re¬ 
sistor—under test through filter resist¬ 
or R9, PUSH TO POLARIZE button 
switch S4, and isolating-current limit¬ 
ing resistor R5. C6 through C5f are all 
8 pf, 350 working volt electrolytic capac¬ 
itors. C5d, C5e and C5f in series are the 
filter input capacitor of 1060 volts rat¬ 
ing for the 500 volt circuit voltage—am¬ 
ple safety indeed against line surges. 
Voltage distribution across them, as 
well as across C5a, C5b and C6c is held 
constant and capacitor life is prolonged 
by shunt resistors R7a, R7b and RlOb, 
RlOc and RlOd. 

Switches 82^ S2a shift the function of 
the GE5 indicator tube from that of a 
bridge balance (null) indicator over into 
a two-range milliammeter with resistor 
shunts Rll and R12 yielding 0-10 and 
O-lOO ma ranges. The 6E5 connected 
across one or both of these resistors in 
series with the internal d.c. polarizing 
voltage source and the specimen under 
test provides a milliammeter which 
may not be burned out like the ordinary 
meter movement if a short-circuited 
condenser is inadvertently tested. 

“Where extremely precise measure¬ 
ment of the leakage curi'ent through ca¬ 
pacitors under test may be required, a 
more accurate indicator than the 6E5 is 
preferred. The milliammeter in any con¬ 
ventional volt-ohm-milliammeter may 
be employed for such precise measure¬ 
ment. It is merely necessary to connect 
such milliammeter between the capaci¬ 
tor under test and the black jack of the 
bridge. The meter should be short cir¬ 
cuited for all except leakage current 
measurements, for its resistance can 
upset power measurements.” 




^Rotary ^ * 

SWITCH Revis 


Sing-Je 


.39^ 


RADIO 

PARTS 

SETS • AMPLIFIERS 


COMPLETE 

CONCORD 

CATALOG 

FREE! 


ANTENNA 
LOOPS 

For battery andinidgretsetsor 
portables. Replaces antenna 
coil: satisfactory pickup, ex¬ 
cellent selectivity. Inductance 
slifrhily bifirher than neces¬ 
sary, permitting removal of 
turns for adjustment. 4*^x8'. 

C16450 . . .48^ 


Revised! Up-to-the minute! Listing the newest, 
the latest and best in RADIO FARTS, RADIO 
SETS, AMPLIFIERS, AMATEUR GEAR, ELEC¬ 
TRONIC EQUIPxMENT, SUPPLIES and ACCES¬ 
SORIES! Hundreds of items for every Radio and 
Electronic need — Condensers, Resistors, Trans¬ 
formers, Tubes, Test Equipment, Tools and Repair 
Replacement and Maintenance Parts of every kind. 
All standard top quality, nationally famous makes, 
are fully represented in the great new Concord 
Catalog. Complete lines including new and hard-to- 
get parts and equipment at latest O.P.A. prices or 
lower. Thousands of items —and complete stocks 
ready for immediate shipment from CHICAGO or 
ATLANTA. Your copy of the new Concord Catalog 
is ready now—FREE! Mail the Coupon below. 



SEE 


1 


lOH 40 MA. 
CHOKE 

Extremely compact 
Willy efbcicnt choke well 

isgilife 

strap type moanting. 

C1601 ... -- 

Midoot IlcctroW^*^ j \ 

handle anV 3°„L:ror.PoUr1ty 

Electrolytic wire 

..lAwrlv indicated. * i«ri7ercap®c!tori. 
.. 


Complete showing of ham gear, equipment, 
supplies and accessories for amateurs, engi* 
neers, servicemen, soundmen, retailers. 


SEE 


the first peacetime Concord line of modern 
Radio Sets and Radio Phonograph Combi¬ 
nations—featuring a host of new, approved 
post-war developments...richer tone qual¬ 
ity...super-selective tuning and reception... 
high fidelity...new modern design cabinets. 


SEE 



\ 


O fL ® 

*\hc A 


RADIO CORPORATION 

LAFAYETTE RADIO CORPORATION 


CHICAGO 7 
901 W. iickson Blvd. 


ATLANTA 3 
265 Pea<htr«« $trc«t 


the thrilling new MULTIAMP Add-A- 
Unit Amplifiers, an entirely new' revolu¬ 
tionary development in amplifier engi¬ 
neering with sensational new'flexibility, 
power, fidelity and economy—EXCLUS¬ 
IVE WITH CONCORD! 

All in the new complete Concord 
Catalog . . . mail the coupon now'. 


Mail This Coupon Now! 


CONCORD RADIO CORPORATION ■ 

901 W. Jackson Ulvd. ■ 

Dept. RC-116, Chicago 7. Ill. ■ 

Yes. rush TREE COPY of the comprehensive | 
new Concord Radio Catalog. g 

I 

Na/i/e . i 

■ 

AddrciS .-. J 

City . State . ! 
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SOUND SYSTEM IMPROVEMENT 

NOW.. 

1 

(Continued from page 21) 


A complete line of 

©IH! 

RESISTORS 


LITTLE DEVIL 



Insulated 
Composition Resistors 

ond 2 Watts 

A new Ohmitc re¬ 
sistor. Tolerance i 
10%. Resistance and 
wattage marked on 
ever>^ unit. Available 
only from Ohmite 
Distributors. 



DIVIDOHM 


Adjustable Vitreous Enameled 
Resistors 



10 to 200 Wottt 

Tas a narrow strip of exposed wire 
along one side to provide a contact 
surface for the adjustable lugs. Ideal 
for quickly securing odd values of 
resistance. Sturdy . . . dependable. 


Send for Catalog No. 18 and new 

Bulletin 127, for full information about 
these and other Ohmite resistors^ 

OHMITE MANUFACTURING CO. 

4898 Flournoy Si., Chicogo 44, U. S. A. 







.s.stoR* 


R t S 


BROWN DEVIL 


.Vitreous Enameled Resistors 


10 and 20 Watts 

A favorite w ith radio 
servicemen. Toler¬ 
ance ±10%. Hard 
vitreous surface pro¬ 
tects the ware from 
mechanical dami^e. 
Uniform winding 
prevents “hot spots.” 


closure of this type, the back wave of 
the speaker is added in phase with the 
front wave through the port in the 
cabinet, which adds to the acoustic pow¬ 
er obtainable at low frequencies. As a 
matter of fact, the radiation from the 
port exceeds the radiation from the cone 
at very low frequencies. This increases 
the low-frequency response, extending 
it approximately an octave lower, while 
at the same time more heavily damping 
the frequencies above this point. This 
i tends to smooth out the response from 
the lower limit up. 

Damping material is placed in the 
bafBe behind the speaker to absorb the 
back wave. If this were not done, it 
would reflect from 
the back and cancel 
some of the higher 
frequencies emerg¬ 
ing from the cone. 

This would give 
rise to very uneven 
high-frequency re¬ 
sponse. The over¬ 
all effect is an 
enormous improve¬ 
ment in the bass 
and a clean high frequency response. 

The baflie in Photos A and B was 
built for an 18-inch speaker, but this 
type of baffle works its wonders on any 
size speaker. Fig. 6 gives the dimensions 
for all standard size speakers. The en¬ 
closure should match your individual 
speaker. The dimensions given are ap¬ 
proximate and there are two ways to 
vary the box’s resonant frequency. 

The easiest method is to vary the 
port size by placing a book over part 
of it while feeding several volts of 60- 
cycle a.c. into the speaker voice coil from 
a filament transformer. When the 


proper size is arrived at, a piece of 
wood may be screwed over part of the 
port inside the box. The right position 
is where the greatest amplitude appears 
at 60 cycles. 

The more difficult method is to move 
the back of the baffle in or out of the 
box until the desired result is obtained. 
For the 16 and 18-inch speakers it 
would be desirable to use a 30 or 40- 
cycle source for adjusting the baffle. 
The source should be a high-quality 
audio oscillator, with low distortion. 

For AM or shellac pressing repixniuc- 
tion, a single speaker with response up 
to 5000 or 7600 cycles will be adequate. 
For FM or transcription reproduction, 





117 V AC 

Fig. 5—Simple bids supply which works from the power transformer. 

better results can be obtained with a 
dual speaker system, with a small high- 
frequency speaker added to extend the 
range of the larger unit. Several co¬ 
axial units are available, ranging in 
price from $30 to over $250. 

Photo C shows a Jensen 18-inch low 
frequency speaker, a 14-inch speaker 
and a Jensen C3 tweeter. This com¬ 
bination is capable of reproducing the 
entire range from 30 to over 15,000 
cycles. 

The best place for a speaker in any 
room is in a corner facing the longest 
diagonal of the room. In this position 



combination of speakers to provide high fidelity from 30 to 15,000 cycles. 
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the enclosure is best able to iuatch the 
room^s acoustic impedance. Remember 
to place the si)eaker far enough from 
the turntable so acoustic feedback will 
not occur from mechanical coupling at 
low frequencies. 

Don^t ruin records with worn needles. 
A regular steel needle will play one 
side of a 12-inch disc and should not be 
nsed further, as it will develop a pro¬ 
nounced flat spot with a sharp cutting 
edge which will tear up the next record. 
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CHMENSIONS StLOW (WINCHES 


s 

A 

B 

C 
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E 
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8 

24 

18 
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7 

3 

i/2 AREA OF speaker hole *0" 

10 
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22 

12 
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13 
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15 

34 

26 

14 

13.5 

4 

9/16 .. 

18 

40 

27 

14 

16 

4.5 

5/8 ’ " “ " " 


COLUMN SHOW SPEAKER DIAMETERS 

Fig. 6—Correct dimensions of speaker baffle 
‘(The first column' "S" is diameter of speaker). 

It will also allow the pickup to chatter 
in the groove, giving rise to a particu¬ 
larly obnoxious type of distortion. 

It is a good investment to purchase 
a pickup with a built-in permanent 
stylus. The pressure on the record of 
these units is usually less than the 
replaceable-needle types. There is much 
less acoustical chatter, the hiss is lower 
and the sapphire stylus is kinder to 
your records. 



Sack view back 

Suggested placement of sound*absorbing areas. 

In the case of transcriptions, it is 
necessary to use a light-weight pickup, 
preferably with ^apphii*e or diamond 
needles. The one greatest cause of sur¬ 
face noise on records is dust. They 
should be stored in dustless envelopes. 
If they get dusty, wash them in water, 
A dusting brush, which can be pur¬ 
chased in any record shop, is a good 
investment. 
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ALL STANDARD LINES! 
RECEIVERS 

ALLICRAFTERS—HAMMARLUND— 
NATIONAL—CARDWELL—RME— 
COLLINS—PIERSON 

TRANSMITTERS 

MCO—HALLICRAFTERS— 

COLLINS—MECK—ABBOTT 

TEST EQUIPMENT 

UPREME—TRIPLEn—WESTON- 
HICKOK-PRECISION—RCA— 
JACKSON—SIMPSON—SE— 
DUMONT—RCP—etc. 

AMPLIFIERS 

OGEN—THORDARSON—MASCO— 
BELL—EASTERN—WEBSTER—etc. 

PARTS 

good makes—Harrison has it! 
Complete stock. 

More and more new models are 
NOW IN OUR STOCK for 

IMMEDIATE 
DELIVERY 

Get YOURS SOONER! 

Send your order to Harriaon, NOW ! 


Harrison Select Surplus * 

Your assurance of good, usable, guar- • 
uiileed materials a! sensationally low • 
prices — TOP VALUE ALWAYS! 
Come in and browse tlirougli our large 
HSS Department. 

RECHARGEABLE POWER PACK 

One of the most sen¬ 
sational HSS values 
ever offered! This 
modern. Navy accept¬ 
ed pack will save 
space. weiichl, and 
money. Ideal for port¬ 
able transmitters, re¬ 
ceivers, test equip¬ 
ment, remote controls, 
etc. 

Only 3 Ib., 10 Oz., 
complete! I%"x3%''x 
6%^'. Delivers — 136 
volts at 20 ma in con¬ 
tinuous Military duty 
or 30 ma. or more, in 
intermittent Amateur 
service: 67volts at 
6 to 8 ma: 1.5 fila¬ 
ment or 6.3 heater, 
bias, and microphone voltages. 

NON-SPILL storage battery can be re¬ 
charged over and over for a Penny or two. 
Brand new, with fully charged battery, and 

mstructions. $5.50 



Complete, ready to use 


SPARE > BATTERY CHARGER 

BATTERY < Noiseless. Selenium rectifier 
6 volt. ) type, to trickle charge these or 

Fully charQed. S any other imaJI bat* 

$2.00 ( AC . $2-97 


COAXIAL RELAY 

Const ant 52 olim Im 
>e<lunce. Tlirowi an* 
tenna line from receiver 
lo transmitter. Handles 
750 watts of IlF, Has 
three connectors for 
rL-250 PlUKs. 115 Volt 
AC coll. I’rlce Broe, 
model 3C 

6350 . 

8ame, with additional 
NC and NO contacts to 
control receWer, ECO, 
etc. .Model 0351 . 58.33 


ROTARY COAXIAL 
COUPLING 

52 ohm consuiit Im¬ 
pedance slip ring coup¬ 
ling. Made for Signal 
Corps by to feed 

rotary antenna. 

Head. 1%" dia. ma¬ 
chined from brass. Cop¬ 
per feed line T4' dla. 
is 51* long. Coaxial 
sockets at -C T 7 
each end. H SS ^ ^ 


BC-406 15 TUBE UHF RECEIVERS 

Been getting such FB reports from our cus¬ 
tomers about these swell Signal Corps Radar 
receivers that wc just had to get more for 
you I 

Si.x acorn tube RF circuit, tuned to 206 me ; 
four IF stages: Thordarson heavy-duty 
power transformer delivering 350 volts at 
145 ma ; four choke and oil contlenser filters : 
116 volt. 60-cycle operation ; cha.nsis I0*'8"x 
25%** in metal case. Slightly use<l but fully- 
guaranteed. 

Complete with tubes: 6--964, 1 — 955, 4 — 
6SK7, 2—6SJ7. 2—6N7. 1—5T4. 

Instructions and diagrams for easy con¬ 
version to a hot 10 (also 6 and 2) meter 
superhet receiver are included. Parts alone 
are >a’orth much more than our tflQ QO 
low HSS Price. 




COAXIAL CABLE 

KO'8/U. 52 Ohni Impedance. FB for feeding beams, 
etc. Handles a KW with high fmelency. New, per¬ 
fect cables. 

110-foot length with two i 65-foot length with one 
PL-259 coaxial plugs. Plug, 

Total list price I List $22.59 

$4.98] HSS $3.45 


OIL CONDENSERS 

1 mfd. 5000 Volt. With stand- 

otT InsulatOTi . $3.95 

2 mfd. 1000 Volt. Compact 

round lype. Motints in. 
hole FOUR for $2.34 


HSS TUBES 

Itrand new. Per¬ 
fect. 805—15.75. 
<829B) — 

$4.79 


3E29 


HSS 


MAIL ORDERS? 


Cut to slxe in one piece within—0% to -¥20% of 
length ordered. Full measure I 

Price per foot 

and up 



Certainly! Just • 
list everything • 
you want (items in iliis ad, or any ad, # 
magazine, or catalog) and include re¬ 
mittance. ^ 


impedance 

0.0. 

1*100' 

100' ; 

52 Ohms 

.405" 

9e 

6c 

75 Ohms 

.405" 

lOe 

7c 

74 Ohms 

.420" 

I4« 

10c 

73 Ohms 

.312" 

lie 

8e 

55 Ohms 

.195" 

8e 

5c 


Vy 73 de 


4/attiion, W2AVA • 


• • 


lARRISON RADIO CORPOI^ATION 

9,WtSJ BROAPWAY. • NEW YORK CITY 7 

PilONE'^eA.Dcfey 7*9154 iXrOfT OfPT,—CAd^f— ' HARRtSORAO'* . 

QaMAIC^BRANCH—H ill»id<t.Ave.—REpublk ’fjJI 


RADIO-CRAFT for NOVEMBER, 1946 


53 














































HERSHEL’S 


Famoui 
for iow prices 
and quick delivery 

DYNAMOTOR—6 or 12 V 


hox uith circuit breakers, relays, 
interference filter and two io* 
cables. Army Surplus. 


6.3V, 6A. 110 V-60 ev. Til Tram 
28V. 2A no V’GO cy. Tram. 

30 fn« Silver Slu® Tuned single I.F. in can 

NAVY BN-I-I.F.F. 

TRANSMITTER & RECEIVER 


$1.49 


$1.29 


A 24 tube unit that may be ^ QS 

ca.sily converted to 144 me trans- •r ■ i| 
mitter and receiver. Supplied less I 

power transformer and tubes. ■ 

39 

oil filled paper condenser IMFD GOO w.v.d.c . 

Oil Oiled paper condenser IWFD 1000 w.v.d.c. 

Tubes VR 150 ... . ■ - 

Tubes 955. «004 . . *^5 

IT4. 3Q4. 3S4 6SN7. I2H6. I2SH7 . 

49 

200 W. 75M ohms Bleeder . ^ 

49 

100W 2500 ohms Bleeder Var . 

39 

Johnson 25W Prod in sockets. 4 prongs . ^ 

3000 WVDC .002 Mica 2.5 AmP. 300 KC .'89 

20^0 DEPOSIT WITH ALL C.0.0. ORDERS 

HERSHEL RADIO CO. 

6249 GRAND RIVER, DETROIT 8, MICH. 


4ie&diat ■fieeid&iiei’ita'ii 

CANNON-BALL 

is Unusually sensitive. For 
clarity of tone, dependa¬ 
ble performance, quality 
at a fair price, choose the 
Cannon-Ball Guaranteed 
Headset you like best. 
Folder R-11 illustrates 
complete Cannon-Ball line 
of efficient Headsets, 

crr«e their e«i. 

C. F. CANNON COMPANY 

SPRINGWATER, N. Y. 
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RADIO-CRAFT PAYS $3 for good Radio 
Cartoon Ideas. Artistic work Is not needed— 
just send us a rough sketch or verbal outline. 


THE TELE-THEATRE 

(Continued from page 13) 


of the actors on the stage of the Theater 
Guild, and showed this performance on 
the television screen of the Broadvmy 
Theater. TkiSf then, was the first time 
in history that two theatres were con- 
nected together by means of television. 
The results were quite satisfactory. 
What has been done on a small scale 
here, will be done on a tremendous scale 
in the very near future by the instru¬ 
mentality, which I now term the “Tele- 
Theatre,’' 

Imagine a special building, erected 
in the City of New York, for the sole 
purpose of supplying the entire coun¬ 
try \vith its daily theatre program— 
not, mind you, motion pictures, which 
are a “canned” product, but an actual 
theatrical performance just as it is 
being produced at the exact time on the 
New York stage. 

In order to do so, I visualize a build¬ 
ing which will have a series of stages, 
grouped around a central shaft or pit. 
There will be stage 1, stage 2, and as 
many stages as required. The idea of 
the multiplicity of stages is, that I pro¬ 
pose to move the actors rather than 
move the scenery. At the present time it 
is necessary for the actors to go behind 
or before the curtain, when scenes are 
shifted; which is awkward and always 
takes up an amount of time for which 

EASY TO LEARN CODE 

It Is easy to learn or increase Bi>eed 
with an Instructofiraph Code Teadier. 

Affords the quickest and most prac¬ 
tical method yet de« eloped. For be- 
Rlnners or advanced students. 

Available tapes from beginner's 
alphabet to typical messages on all 
subjects, speed range 5 to 40 WTM. 

Always ready—no QRAl. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher 
literally takes the Place of an opef% 
ator-instructor and enables anyone to 
iparn and master code without fur¬ 
ther assistance. Thousands Of successful operators have 
‘•acquired the code” with the InstructoKraph »yst«in. 
Write today for convenient rental and purchase Dhmii. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd.. Oept RC. Chicago 40. III. 




ANY BOOK IN PRINT 



Delivered at voordoor. Wo pay postage. 
Standard authors, new books, popular edi- 


tions. fiction, reference, medical, mechani¬ 
cal, children's books, etc. Guaranteed sav¬ 
ings, Send for Clarkson’s 1947 catoloK. 
fDEE Write for our errat illoatmud book 
P KCC catalok. A lihortcoarse in lltermtore. 
The buying fruide of 300.000 book lovers. The 
answer to yuur Christmas alft DrobJem. Free If 
you write now today! 

CLARKSON PUBLISHING COMPANY 
DepL RC6, 1257 So. Wabash Avo.. Chicago, IIL 


the public in the future will not stand. 

In the central pit we have the stage 
director at the top of a skeleton steel 
structure with his assistant technical 
directors. Stage No, 1 is lit up and the 
orchestra located immediately beneath 
the director starts to play. Below the or¬ 
chestra are a “battery” of television 
transmitters. Microphones are located 
in the wings in strategic positions. Tele- 
vision transmitters are connected to a 
wire network radiating to all parts of 
the country, just as the wire network 
transmits radio broadcast programs to 
the different radio stations in the coun- 
tiy now, (Note: This was written before 
the invention of the co-axial cable, which 
probably will be used instead of wire 
lines, H,G,) 

In Boston, Chicago, Atlanta, San 
Francisco, and hundreds of other points, 
we will have local theatres where, for 
50c, audiences are assembled nightly 
to see the latest Broadway production. 
Instead of 1,600 or 1,600 people seeing 
the “Follies,” five or ten million people 
will view them nightly, for one week, or 
for as long a time as the show is put 
on by the producers. Immediately the 
undertaking becomes tremendously lu¬ 
crative, because millions now support 
a production; whereas before only hun¬ 
dreds did so, at prices which only the 
rich can afford. 

In the Tele-Theatre, w^e will, of 
course, have both sight and sound, and 
the audience will actually see and hear 
their favorite actors at the exact time 
when the production is being performed 
in New York. And, of course, it will 
even be possible to have the actors en¬ 
joy the applause, because microphones 
in the Tele-Theatre will pick up the 
sounds of the applauding audiences and 
convey the sounds back to New York; 
so the actors will have the satisfaction 
of the applause which is now missing, 
so much to their detriment, in motion 
pictures. 

Naturally, there will be a number of 
Tele-Theatres in the larger cities, all 
supplied by the central theatre in New 
York; so that, if you wish to go out in 
the evening, you need not see a musical 
show if you do not wish to do so. You 
may, instead, see a “comedy” or 
“straight-drama” in another Tele- 
Theatre in your own town, because New 
York City will telecast a multiplicity of 
productions for the same evening. 

I need not mention that the produc¬ 
tions of the future will be on an unpar- 
I alleled and prodigious scale, never ap¬ 
proached before; for the simple rea- 
^ son that, when millions are to view the 
same performance, naturally it «an be 
ever so much more elaborate. 

And, to satisfy remote points such as 
the West Coast, duplicate performances 
must be put on later in New York, on 
account of the difference of time. Thus, 
for instance, a man in San Francisco 
will be seated at 8 o’clock (his time), 
which is 11 pm in New York, when the 
second performance for the West starts. 
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PORTABLE A.C. 
AMMETER 

Surplus New 

WESTON MODEL 528 



Dual Range 0-3 Amp. and 0-15 Amp. full 
scale for use on any frequency from 25 to 
600 cycles. The ideal instrument for all com¬ 
mercial industriaU experimental, home, radio, 
motor and general repair shop testing. Comes 
complete with a genuine leather, plush-lined 
carrying case and a pair of test leads. A verj- 
convenient pocket sized test meter priced at 
loss than 50% of manufacturer’s list. 

Your cost ONLY . $12.50 

MATCHING METERS 

Surplus— New — Guaranteed 

All meters are white scale in round, flusli, 
bakelite caaos unless specified otherwise. 

G.E. DO-41, 3^” 0-200 microamp movement, 
special scale, with paper V.O.MA scale @ $6.00 
G.E. DO-41. 3Vi" DC, 600 mlcroamp. mvt., 
scale 20 KV, comp, with paper V-O-M sc $4.95 
G.E. DO-41, 3V^", DC. 1.5 KV comp, with 

1000 r/v ext. Prec. resist......$6.95 

G.E. DO-41. 3Vi", DC. 2.5 KV corap. with lOOO 

r/v ext. prec. resist., bl. sc. $6.95 

G.E. DO-53, 3Vi", DC. square, 16 KV comp. 

with 1000 r/v ext. prec. resist . $16.00 

G.E. DO-41, 3^". DC, 1 MA . $4.95 

G.E. DO-63, DC. square, 1 MA mvt., 

5000 ohm resist, 0-50 sc . $3.95 

G.E. DO-63, 3Vi", DC. square. 20 MA ..$4.95 

G.E. DO-41, 3%", DC, 80 MA . $3.95 

G.E. DO-41. 3V5", DC, 50 MA. bl. sc. ..$3.95 

G.E. DO-41. DC, 50 MA . $4.95 

G.E. D0.41, DC. 80 MA . $4.50 

G.E. DO-41, DC, 200 MA . $4.95 

G.E. D0.41, 3%", DC. 100 MA . $2.50 

G.E. DO-41, 3^", DC, 26 MA . $4.50 

G.E. DO-41, 3% ', DC, 1 Amp. black scale $3,00 
G.E. DO-41, 3V^", DC. 200 Amp, with ext. 

shunt . .$12.50 

G.E. AO-22, 3Vi", AC, 5 Amp. movement, 60 
Ampere scale, comes comp, with ext. current 
trans. By adding primar>‘ turns to the ’’donut” 
trana, the range of the meter can be made 
to 5-10-25&50 Amperes. AC diagram fur¬ 
nished . $7.00 

G.E. AO-22, 3Vi", AC, 50 Amp self-con¬ 
tained . $4.50 

G.E. AO-22, 3Vi". AC. 80 Amp self-contained, 

$3.50 

G.E. AO-22. 3V4", AC. 16 volt bk. sc. ..$4.50 

G.E. A0.22, 3U". AC, 50 volts at 1000 cycles 

mtd. on metal angle bracket with 6' 'Tyrex 


leads & clips . $2.50 

G.E. AO-22, 3Vi". AC, 160 volU . $5.50 

G.E. AO-22, 3^", AC, 150 \*olt8. black scale, 

$4.50 

G.E. A0.26. AC. sQ. case. 160 volts.$5.50 
G.E. AO-22. 3%". AC, 300 volts . .$8.00 


G.E. DO-46, 3%" 400 MlcrOamp 3 Volt AC 
mvt. self-contained rectifier, special scale $5.50 

Add sufficient money on parcel post 
orders^ excess will he refunded. 

Maritime Switchboard 

Worth 4-8217 

336 Canal Street New York 13« N. Y. 


THE POSTWAR RADIOS 

(Continned from- page 30) 

GT power amplifier stage, which drives 
a 4 -inch PM speaker. 

The rectifier is a 35Z5-GT connected 
in a conventional half wave circuit 
working into an R-C filter consisting of 
a 2200-ohm resistor and the 70-iif ca¬ 
pacitor. 

The tuning knob, ^ 4 -inch in diameter, 
is too small for tuning in any but local 
stations. These cannot be selected with 
a great degree of accuracy on the tun¬ 
ing dial calibrated at 55, 65, 80, 100, 
130, 150 and 160. In each case, the 
last zero has been omitted so that 130 
on the dial indicates the correct set¬ 
ting for receiving a station on 1300 kc. 


HOME 

INTERCOMMUNICATOR 

Coniinued from page 17) 


leads of Tl, however, is inserted a re¬ 
sistor R 6 , and the by-passing switch SI 
and one pair of relay contacts. S 6 and 
another pair of relay contacts open or 
close the power supply B-minus connec¬ 
tion to ground. When SI and S 6 and 
both circuits of the d.p.s.t. relay are 
open, the plate voltage on the tubes is 
removed and the filament voltage cut 
down to approximately half normal 
value. This is the standby condition, and 
allows almost instantaneous use of the 
amplifier, but conserves tube life when 
idling. Using a 800-ohm resistor for R 6 , 
the idling filament voltage will be 
about 3.4 volts. R 6 is a 20 -watt wire- 
wound unit. This results in a warm-up 
period from idle condition to full gain 
of approximately five seconds. This 
waiting time, starting from cold tubes 
of the type described, is longer than fif¬ 
teen seconds. Placing R 6 in the trans¬ 
former primary, rather than the proper 
value in the filament leads, avoids ex¬ 
cessive heating of Tl under continuous 
operation, and eliminates all transform¬ 
er hum while idling. (Transformer hum, 
(Coniinued on page 69) 



An interior view of one of the substations. ( 


FREE! Send for it Now! 



LARGEST STOCKS 
QUICK DELIVERY 

for your FREE copy of the 
handiest, most complete Buying Guide 
for Everything in Radiol Features thou¬ 
sands of radio and electronic parts, 
latest home radios, sound Lystems, ama- 
teur and builders* gear, servicemens* 
equipment, tools, books—worId*s lar¬ 
gest and most complete quality stocks 
—at lowest prices! Fastest service; ex¬ 
pert help! 


OVER 10,000 ITEMS, 



Complete lines of all 
leading makes. Largest 
stocks of hard>iO‘get 
pans. Money-saving 
prices. Get everything 
you need from one de- 
pe n d a bl e s up^l v 
source. 


AMATEUR GEAR 



Earliest delivery oniat- 
esi communications 
receivers. Time pay¬ 
ment plan: tradednsac- 
cepied. Headquarters 
for all ham and experi¬ 
menter’s needs. 


HOME RADIOS, 



Large selection of ex¬ 
ceptional home radios 
and phono-radios 
Handsome new styles. 
Wonderful perfor¬ 
mance. Today’s lead¬ 
ing set values. 


PUBLIC ADDRESS 



Famous Ready*to*Use 
Sound Systems for 
every P.A. require, 
ment. Everything in 
amplifiers, speakers, 
microphones, intercoos 
and recording. 


HANDY RADIO BOOKS. 



Radio Formulas and Data 
Dictionary ol Radio Terms 
Radio Circuit Handbook 
Radio Builder's Handbook 
SimplJftod Radio Servicing 
Radio Data Handbook 
ALL SIX BOOKS No. 37.799...7Sc 


Parallel Reslst.inCe and Series Cao.acl- 
lanct Calculator. No. 37*960 .... 2Sc 
R-F Resonance and Coil Winding 
Calculator. No. 37*955 . 2Sc 


ALLIED RADIO 


ALLIED RADIO CORP. « 

833 W. Jackson Blvd., De(it2-LL*6. CMcogo 7, IIU ; 

B Send FREE Radio Catalog ^ I 

Send 6 Books No. 37*799 1$. • 

□ Send Calculator No. 37*960 ( enclosed I 
□ Send Calculator No. 37*955 / • 

• 

Name...*.- j 

Address. . • 


City.Zone....State. C 
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VALUES! 


Superior 
Signal 
Generator 

Model 650 

110-120 VoUs 50 to 
fiO Cycles A. a K.r. 
Frequencies from 
100 Ke to 35 Mesa- 
cycles. Harmonics 
from 25 to 105 
MeRacydes. Audio 
ModulutinR Fre¬ 
quency—400 Cycles 
Pure Sine Wave, Distortion less than Uses a 

Hartley Excited Oscillator with a liulTcr Amplifier. 

Complete with coaxial cable, test leads 

and Instructions . i 



SUPERIOR 
Model 670 
Super-Meter 

A Combination 


VOLT - OHM MILLIAM- 
METER Plus CAPACITY 
REACTANCE INDUCT¬ 
ANCE and OECIBEL 
MEASUREMENTS. 



Complete with test leads and instruc- ^28 40 


1 TUBE RADIO KIT by “EASY-BUILT” 



Battery operated, easy 
tuning, attractive 
wood finish cabinet 
Complete with Tube. 
Coll. Battery'. Head¬ 
phone. Hardware and 
Base. 

List Price S4.98 


Special 


$3.33 


PHONO MOTOR with TURNTABLE 

60 Cycles, MS Volts 

$3.95 

Bultable for every phono¬ 
graph Instrument whero 
low coel and dependable 
performance are required. 



Federal Teteco Selenium Rectifier QQ«* 
replaces Rectifier Tube . vawn 

Tremendous Bavlntr on By Pass Condensers! By Pass 
Condensers and Kit contains 100 Po^iular assorted 

types .. Normal Cost 110.95 

Special $6.75 

niter Ctmdenscr Kits—23 assorted type* — Value $12.00 

Special $6.75 

Permanent Tuner Assembly . $2.35 

Dial Face A:>so)tmenl 10 for 51.49 

Universal Beplacement Loopb 59e each 

10 Watt Amplifier complete with lubes $22.75 

Neon Testers with Instructions List Price 50e ea. 

Special 29c 

Dial Condensers 25 ft. 29c 

Dumont S*' Scope $99.50 

inr-Q 75 Kit unassembled $9.95 

aBseroblcd $11.95 

Test Leads Superllex Pencil T}T>o 75e 

with Insulated Tib $1.00 

High VoUagO'lIcavy Duty $1.95 

10 or more sets of any assortment deduct 10^. 
1 cell Bantam Handy Flash!ite. 

Precision tooled, solid bar aluminum, small, powerful 
aqd durable. List Price R9c 

Dealer’s Price 54c 
Fluorescent Desk Lamps. List Price $11.95 

Dealer’s Price $6.95 

write Dept. CM for our FLYER 
20% Deposit with order required. 


ELECTRIC CO., Inc. 
601 Broad St., Newark 2, N. J. 


TELEVISION FOR TODAY 

(Continued from page 25) 


the other end was stretched back and 
forth. Too great an increase in control 
will produce a thin, watery image; too 
low a setting will give a relatively 
dark image with little variation in light 
values. 

AUTOMATIC GAIN CONTROL 

In addition to the manual contrast 
control, many receivers incorporate au¬ 
tomatic gain control. Its counterpart in 
present broadcast receivers, is a.v.c,; 
unlike conventional receivers, however, 
a.g.c. and the contrast control are al¬ 
most invariably linked into one circuit 
in controlling the gain of the video i.f. 
stages. In addition, the problem of us¬ 
ing the average level of the incoming 
signal to obtain the required biasing 
voltage for the a.g.c. is entirely different 
than w’hat is encountered with a.v.c. 
To understand why, let us compare the 
signals of a sound broadcast with those 
transmitted for television. In the sound 
broadcast Fig 3, we see that the recti- 


VlOeO I.F. AMPLIFIERS 



Fig. 2—A simple method of contrast control. 


fied voltage consists essentially of two 
parts—the audio component and the 
d.c. component derived from the car¬ 
rier, The d.c. voltage thus derived 
serves as the a.v.c. bias. (We are ignor¬ 
ing the i.f. ripple because this is always 
by-passed around the load resistor.) 

But now examine the television car¬ 
rier and its rectified voltage, shown in 
Fig. 4. This contains an a.c, (or vary¬ 
ing) video voltage, an average d.c. volt¬ 
age due to the rectification of the car¬ 
rier (similar to the d.c. voltage men¬ 
tioned above) and one additional com¬ 
ponent. It is this additional component 
that prevents us from using the aver¬ 
age d.c. voltage just mentioned. And, 
j strange as it may appear, this addition- 
I al voltage is also d.c. in nature. 

[ To determine the need for the latter 
\ component, let us briefly analyze any 
scene to be televised. In Fig. 5 we have 
tw’o identical varying video voltages ob¬ 
tained from one line of an image 
scanned by the television camera. Note, 
r however, that in Fig. 5-a the average 
value of the camera signal is low 
while in Fig. 5-b the average value is 
higher. In terms of the scene, this dif¬ 
ference in average voltage level denotes 
that both scenes have the same actors, 
objects and scenery, but that one pos¬ 
sesses a greater background or average 
illumination than the other. The scene 
with the greater illumination is repre- 
I sented by Fig. 5-a because with negative 
j transmission, the brightest scenes have 


the lowest voltages. The engineer at the 
studio control panel regulates the aver¬ 
age illumination of the video signal — 
in accordance with the script—by rais¬ 
ing or lowering the average level of the 
video voltages generated by the scan¬ 
ning beam. Ho does this by inserting a 
d.c. voltage. The full video signal, then, 
contains the a.c. component and an in¬ 
serted d.c. component. The word insert¬ 
ed is used because this value is general¬ 
ly adjusted by a human element, the 
engineer. 

The video signal, in this form, modu¬ 
lates the carrier and is transmitted. 
Upon demodulation in the receiver, both 
these components reappear, together 
with an average d.c. value due to the 
carrier. The inserted d.c. voltage, acting 
with the average d.c, voltage from the 
carrier, makes it impossible to utilize 
this latter voltage for gain control, aa 
with a.v.c. The inserted d.c. compo¬ 
nent varies with each scene and if we 
used it for a.g.c. the gain would fluc¬ 
tuate accordingly. 

CONTROL FOR THE SAIN CONTROL 

The source for the regulatory a.g.c, 
voltage lies in the level of the synchro¬ 
nizing pulses, since it is current practice 
to raise each pulse to the same ampli¬ 
tude. As long as a carrier retains a fixed 
strength, the synchronizing pulses will 
attain the same level. Should the car¬ 
rier amplitude decrease, due perhaps 
to atmospheric conditions in the path 
of transmission, then the strength of 
each pulse will likewise decrease. Here, 
then, is an excellent indication of 
changes in carrier amplitude. In con¬ 
junction w’ith a relatively simple di¬ 
ode detector, the corresponding a.g.c, 
voltage may be readily produced. 

The a.g.c. circuit, shown in Fig. 6, is 
employed in several G.E. sets. One half 
of the 6H6 is used for the video detector, 
the other half for a.g.c. In the a.g.c. cir¬ 
cuit, w’e find Rl, R2, R3, R4, and R5 
with the 0.05-Hf condenser connected 
between R4 and R5. Since the detector 
half of the 6H6 does not enter into the 
operation of the gain control circuit, it 
will be disregarded. 


AUDIO MODULATION 



SAME AUDIO MOO. 

VvERAGE DC VOLTAGE 

DUE TO carrier CA.V.C) 

Fig. 3—Audio and >d.c, components in carrier. 

The modulated video signal is applied 
to the plate and cathode of the diode, and 
current flows whenever the plate be¬ 
comes positive. The path of the current 
is from cathode to plate through R4, R2, 
(Continued on page 68) 
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UNIVERSAL 1-KW AMPLIFIER 

(Continued jrom page 22) 


the instability in high-power beam 
tetrode and pentode i\f. amplifiers may 
be due to electrostatic coupling between 
the grid and plate tank tuning condens¬ 
ers as well as electromagnetic coupling 
between the two tank coils. This point 
is frequently overlooked and many ama¬ 
teurs construct amplifiers in which only 
a few inches separate the ‘‘hot” tank 
condenser plates of the two circuits. 
When the grid tank condenser was 
placed under the chassis, all troubles 
from oscillation when using the 4-125As 
and the HK-257Bs disappeared in spite 
of the fact that the grid coil is unshield¬ 
ed, This arrangement also allows more 
room on top of the chassis for physical¬ 
ly larger tubes such as the RCA 810 or 
Taylor T125. 

Both the grid and plate coils are of 
the Barker and Williamson swinging- 
link type. Variable-coupling coils in both 
the input and output circuits of the am¬ 
plifier give the unit extreme flexibility 
and permit the use of almost any exciter 
which will supply the minimum grid 
power requirements. The plate coil is a 
HD type conservatively rated at 1,000 
watts; the grid coil is rated at 75 watts. 
The swinging link assembly is construct¬ 
ed as an integral part of the jack bar. 
When changing bands it is only neces¬ 
sary to remove and insert the plate coil 
—the swinging link coil is not disturbed. 
The adjustable grid coil link is con¬ 
structed as a part of the plug-in grid 
coil assembly. In this unit, the link is 
removed with the coil when it is desired 
to operate on another frequency band. 
The grid condenser is a two-section type 
of 106 Hfxf per section maximum capaci¬ 
ty, spacing 0.045 inch, peak voltage rat¬ 
ing 2,000 volts. The plate condenser is 
also a two-section transmitting type of 
99 mif per section maximum capacity, 
spacing 0,175 inch, peak voltage rating 
7,000 volts, 

THE METERING SYSTEM 

The milliammeter on the front panel 
is a 0-60 ma d.c. SVa inch General Elec¬ 
tric type and was obtained from war 
surplus stock. It is connected into grid 
and plate circuits by means of the flex¬ 
ible coaxial lead and phone plug and 
the two jacks along the left bottom of 
the panel. When the plug is inserted into 
the jack at the right nearest the small 
tuning dial, the meter reads directly 
frbm the scale and indicates grid cur¬ 
rent. With the plug inserted into the 
jack at the left, the meter indicates plate 
current (or in this unit, the combined 
plate and screen currents) and the 
scale readings are multiplied by ten. 
This is accomplished by placing a suita¬ 
ble shunt across the plate current jack 
tenninals which automatically converts 
the 0-50 milliammeter into a 0-500 mil¬ 
liammeter. About 1,8 ohms of Advance 
wire are needed. Adjust till meter reads 
500 ma full-scale when compared with 
a standard meter. 

The large four-inch dial is the plate 
RADIO-CRAFT for 


tank tuning control; the small dial is 
the grid tank tuning control. 

TUNING-UP PROCESS 

Adjustment and operation of the am¬ 
plifier is simplicity itself. The unit 
should be perfectly stable and free from 
spurious radiations or parasitics if the 
layout shown in the photographs and 
drawings is duplicated. To place the am¬ 
plifier in operation: 

1. Put the two 4-125A tubes in their 
sockets and connect the primary of the 
filament transformer to the 110 volts, 
60 cycles a.c. line. Using a good quality 
a.c, voltmeter, with a scale of not over 
25 voltSf check the filament voltage of 
each tube in turn right at the filament 
terminals of the tube socket. If the fila¬ 
ment voltage is high or low, as com¬ 
pared with the manufacturer’s specifi¬ 
cations, take steps to correct the con¬ 
dition. The use of a Variac or other 
voltage-adjusting device is a practical 
necessity when working with expensive 
transmitting tubes. The tubes not only 
\YiIl last much longer when operated at 
the proper filament voltage, but better 
r,f. efficieiicy will be obtained. 

2. With a co-axial line or twisted pair, 
connect the output link of your exciter 
to the adjustable link of the amplifier 
grid coil. Adjust the grid coil link for 
minimum coupling. Do 7iot apply plate 
and screen voltage. Insert the milliam¬ 
meter plug into the jack at the right. 
Connect the proper fixed bias voltage in 
series with the grid return as shown in 
the schematic diagram. 

3. Apply r.f. excitation to the grid 
efreuit link coil. Rotate the grid tank 
tuning dial and watch the milliammeter. 
Grid current will be indicated when the 
grid tuning control is adjusted to 
resonance with the excitation frequency. 
If no grid current or too low a grid 
current reading is obtained at resonance, 
move the link toward the center of the 
coil and carefully retune the grid cir¬ 
cuit for maximum grid current indica¬ 
tion. When the grid current is of the 
value specified for the plate voltage in 
use, carefully “peak” the grid tuning 
control and leave it alone. NOTE: Un¬ 
less the r.f. driver stage regulation is 
very good, the grid current will drop 
slightly after the plate and screen volt¬ 
ages are applied. After the amplifier 
is in operation, the link coil may be re¬ 
adjusted to give proper grid current 
reading with the plate and screen volt¬ 
ages applied. 

4. Leave the grid cii cuit alone. Re¬ 
move the plug from the grid current 
jack and insert it into the plate current 
jack. Connect a 110 volt, 100- to 200- 
watt lamp across the terminals of the 
plate circuit swinging link coil to act 
as a dummy antenna. The plate voltage 
should be reduced to approximately 
1,000 to 1,500 volts for the preliminary 
tune-up procedure. This may be accom- 

(Continued on jyage 71) 
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USEFUL 
XMAS GIFTS 



MECHANICS 

AUDELS AUTO GUIDE explains m detail with 
illustrations ond diagrams for better service 
the whole subiect of auto mechanics: Basic 
principles—Construction — Operation — Service — 
Repair. Handy Slie, Eosily understood. NEW 
FLUID DRIVE. HYDRAULIC SHIFT AND DIESEL 
ENGINES FULLY COVERED. Over 1700 pages- 
1540 illustrations showing inside views of mod¬ 
ern cars, trucks and buses with Instructions for 
service jobs. This standard book saves time, 
money ond worry for operators and mechanics. 
Btep up your own Bklll with the facts anti flinires of 
your trade. AUdols Atechanlcs Guides contain Prac¬ 
tical inalde Trade Information In a bandy form. 
Fully Illustrated and £asy to Understand. BlehJy 
Fndorsed. Check tiio boolc you want for 7 days' 
Free Examination. 

Send No Money, Nothing to pay postman. 

-CUT HERE--TPU 

MAIL ORDER 


*4 

COMPLETE 


PAY 
ONLY $t 
A MO. 


AUDEL, Publishers,49W.23 

Pleai* Mnd me postpaid tor FREE EXAMINATION book* 
marked below. II I decide to keep them I asre* to 
mail ft In 7 Days on eacti book ordered and further 
mallft monthly on each book until I have paid price. 
Otherwise. I will return them. 

AUTOMOBILE GUIDE, 1700 Pages.^4^ 

REFRIGERATION & Air Conditioning, 1280 Pgs. 4: 
□ OIL burner guide. 384 Pages ...... 1. 

^ POWER PLANT ENGINEERS Guide,1500 Pares. 4, 
PUMPS. Hydraulics & Air Compressors, 1658Pgs. 4. 

WELDERS GUIDE, 400 Paces.1. 

BLUE PRINT reading. 416 Pages.2. 

SHEET METAL WORKERS Handy Book, 389 Pgs. 1. 
SHEET METAL PATTERN LAYOUTS. 1100 Pgs. 4. 

AIRCRAFT WORKER, 240 Pages.1. 

MATHEMATICS & CALCULATIONS. 700 Pgs.. 2, 
MACHINISTS Handy Book. 1600 Pages ... 4. 

MECHANICAL Dictionary, 968 Pages.4f 

DIESEL ENGINE MANUAL. 40aPages . . . 2i 
MARINE ENGINEERS Handy Book, 1280 Pages 4i 
SHIPFIHERS Handy Book, 272 Pages ^ . K 

MECHANICAL DRAWING COURSE. 160 hges 1; 
MECHANICAL DRAWING & DESIGN. 480 Pgs. 2, 
MILLWRIGHTS & Mechanics Guide, 1200 Pgs. 4. 
CARPENTERS & Builders Guides (4vols.). . 6; 
PLUMBERS & Steamfitters Guides (4 vols.) . Si 
MASONS & Builders Guides<4 vols.) .... Si 
MASTER PAINTER & DECORATOR, 3Z0 Pgs. 2. 
GARDENERS & GROWERS GUIDES (4 vols.) Si 
ENGINEERS and Mechanics Guides 
Nos. 1,2 3. 4, 5 . 6 , 7 and 8 complete ... 12; 
Answers on Practical Engineering .... jj 
ENGINEERS & FIREMANS EXAMINATIONS . h 
ELECTRICIANS EXAMINATIONS, 250 Pages . 1. 

WIRING DIAGRAMS. 210 Pages. It 

ELECTRICAL DICTIONARY, 9000 Terms .. 2 j 
ELECTRICAL POWER CALCULATIONS. 425 Pgs. 2, 
“ HANDY BOOK OF ELECTRICITY, 1340 Pages At 

RADIOMANS GUIDE. 914 Pages.4j 

electronic DEVICES. 216 Pages.2i 

ELECTRIC LIBRARY, 12 vol., 7000 Pgs., ^I.SOvoL 
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18 YEARS IN RADIO 


CET THIS 
CATALOG 
By This Old Firm 

latest developments fn 
radio ond electronic 
parts and devices, new¬ 
est ham geor, gadgets 
for experimenters, bar¬ 
gains in war surplus 
Items. 

FREE 

TO YOU 

Mail the coupon be¬ 
low and get this 
new cotoiog FR££« 



BURSTEIN-APPLEBEE CO., 

1012 McGee, Konsos City 6, Mo. 

Send me FREE cotoiog odvertised In 
Radio Craft 




New Radio-Electronic Patents 


By I. QUEEN 


MODULATION STEP-UP 

Frank H. Slaymaker, Rochester, N, Y, 
Patent No. 2,403,245 

This method Kreatly increases the percentage 
of modulation of an r.f. carrier. Mobile units 
such as tank transmitters must operate at very 
low percentages of modulation due to retiuire- 
ments of portability. For example, in a tank it 
is possible to include a larf^c loop which creates 
the r.f. field. Within this field, the operator car¬ 
ries about with him a small loop and portable 
modulating apparatus. The small loop modu¬ 
lates the r.f. by absorption. Due to the necessar¬ 
ily simple audio e^iuipment possible, the per¬ 
centage of modulation is very low. 

In this invention, the r.f. amplifier is biased 


so that the modulated portion of the carrier 
coincides with the lower portion of the r.f. tube 
characteristic. In this way only the modulated 
portion is present in the output circuit as shown. 
This corresponds to 100 Percent modulation. The 




wiheless phono oscillator 

NO LICENSE REQUIRED 

Transmits recordlnga from phono pIckuP or 
voice from mike to radio* without use of wires up 
to 500 ft. Neatly Designed. 

Complete Kit with tubes . $5.75 

.Above B^t assembled and tested. . -,. $6,95 

Immediate delivery. 

CONSTANT ELECTRIC 

112 Cornell* Street BrooltlVn 21. N. V. 


OPtftATlNG POINT 



PLATE current 


.luiyiiiiyi' 



INPUT CARRIER 


steeper the Eg-Ip curve, 
the greater the modulated 
output. Due to fly-wheel 
action in the plate tank, 
the half-waves become 
symmetrical as shown in 
b. 

It is evident that the 
distortion creates har¬ 
monics of the original r.f. 
oscillation. This is an ad¬ 
vantage since it is pos¬ 
sible to produce lOO per¬ 
cent modulation and mul¬ 
tiply the frequency in 
the same stage to reach 
the desired high fre¬ 
quency. As long as the 
modulated portion of the 
radio-frequency envelope 
falls on the linear portion 
of the Eg-Ip curve, no 
troublesome modulation 
distortion is introduced at 
the various harmonics. 


^ SIGNAL TRACE a 





pROVAC 

E DIP R 0 B E 

♦ Pencil-thin RF probe 

The PROVAC •lactronic vacuum lube volt-ohmm«f«r 
permit! th« loborotory engineer and radio Service tech¬ 
nician to measure every voltage required in the design 
loborotory end radio servicing. 

Measure R.F. with the some ease os measuring D.C. with 
the latest development in R.F. probes. It is no longer 
necessary to guess at which point the signal stops, 

DC Ranges; 0 to 3-10-30-100-300 ond 1,000 volts. Alt rongei 
hove a constont input resfstonce of 11,000,000 ohms. Accuracy 

3 % ± 

AC Rangel! 0 to 10-30-100-300 and t,000 volts. Sensitivity: 

1,000 ohms per volt, Accurocy 5% ± 

Electronic Ohmmeter Rongei: 0-1,000 ohms, 0-10,000 ohms, 
0-|[00,000 ohms, 0-1 megohm, 0-10 megohms, ond 0-1,000 meg¬ 
ohms. 

R.F. Voltage ranges 0/3-I0-30-S0 Volts to be measured on 100 
Volt ronge. 




CONTROL SYSTEM 

James W, Conklin, Indianapolis, Ind. 
Patent No, 2,403,053 

Control equipment auch a.s for controlling 
i temperature, generally relies upon a d.c. voltage 
to deflect a galvanometer and thus operate the 
I control mechaniam. However, d.c. cannot be con¬ 
veniently amplified, so a.c, must be used to ob- 
I tain sensitivity. In general, therefore, the quan- 
I tity to be controlled, such as heat, velocity, etc., 
I is converted into an equivalent a.c. which must 
be rectified and filtered. Since this a.c. is usually 
of low frequency, it requires a large filter capaci¬ 
tance. This results in appreciable and undesir¬ 
able time' delay. 


/' 


Sridga Ampl1fi«r Circuit Meter individuoMy ColibrotBd for uie with sat of ffit 
leods, signol trocer proba and bottaritt. 


/ 


F»atur»t of fho EDIPROIE 


• Con b« 
d«clb«ls. 


us«d for meoturing 


• Chschs 
circuit. 

• Works with 
V.T.V.M, 


cond«ns«rs fov open 


ony ifondard 


• SmolUst R.F. probe mod*. 

• Frequency rong* M CycUs to 
ov«r 100 MegocycUs. 

• Effective circuit loading: 

3 mmf. and I megohm. 

• Con be used os an output 
meter. 

PROVAC , 

Model EO 100 ICQSO Model 100 JCOSO EOI»*ROBE 

(with PROBE) uw (without probe)- vZ (RF Probe) 

Jobbers and deolert write for eicluslve Territory Dlttributfort. 
Orders oddreued to ut will be credited to your nearest dealer. 


tgss 


Write Dept. RK for FREE Terhnical Manual 




ELECTRONIC DESIGNS, Inc. 


(RVIN&TON. NEW YCR< 




In this method, the a.c. control signal works 
into a balanced modulator, and does not appear 
in the output. A high frequency of about 10,- 
000 cycles is applied in push-pull through a 
transformer. The output of the modulator la 
tuned to one of the side-bands, which being of 
relatively high frequency does not require large 
filter capacitance after rectification. Therefore, 
the time lag Ls eliminated. 


lOQ Watt Vasco Koltiering Iron . $3.SO 

JAH 6AK5 Tubes. . 1.95 

Midget 100 MMTD Vsrlable Condenser . .79 

5-inch FM Hpeeker . . . 1.77 

300 Ohm AmptAenol twin lead per 100 ft . 2.90 

75 Ohm AmptAcnol twin lead per 100 ft . 2.00 

Send for our Surplus Bulletin 
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Pasadena 4. Calif. 


58 


RADIO-CRAFT for 


NOVEMBER, 


19 46 
































































































SERVICING MOVIE SOUND 

(Continued fro^n page 24) 

this adjustment may be made by run¬ 
ning any film with sound recording and 
adjusting so that frame line flutter 
will be heard at one extreme and sprock¬ 
et hole hum at the other. The roller 
should be centered between the two in 
the manner described above. 

All pad rollers (Fig. 2) should be ad¬ 
justed so there will be a clearance equal 
to two thicknesses of film between them 
and the sprockets on which they run. 

The sprocket teeth should be inspect¬ 
ed and the sprocket replaced if they 
show signs of wear. Since the sprocket 
teeth wear on only one side it is often 
possible to reverse the sprocket end 
for end, which places the opposite side 
of the teeth against the film while pull¬ 
ing, thus increasing the useful life of 
the sprocket. 

(A second article will appear m an early i88^^€) 


FM radio is in a quandary in which 
many stations are transmitting their 
full allotted time to audiences which 
approach the vanishing point, said T. R. 
Kennedy of The New York Times last 
month. Cause of the paradox is the 
‘‘moving upstairs'* of the transmitters, 
pursuant to FCC order, while most of 
the present receivers receive only low- 
frequency FM transmissions. 


"THE HOUSE OF A MILLION 
RADIO PARIS AND TUBES” 

for the Amateur, SWL, Service 
and Sound Men 

M #450 Superior Tube Tester . $39,50 

P.B. 100 Superior Volt-OHM-Mil- 
liammcter with 6 D.C. Volts—5 
A.C. Volts—3 D.C. Current—3 Re¬ 
sistance 6 Output Meter—3 Decibel 
Ransea. Complete in black wooden ^ 
carrying caae .. ^o,*rv 

Weston «665 Type «1 Volt-OHM 
Milliammeter. The Analyzer for all fq ca 
round work . Do,DU 

Vomax (Silver) Model ^^900 V.T. 

V.M. and Visual Signal Tracer and |-q 

Fix up a portable Tester for auto- 
radio service with the following 
Meters at very low cost: G.E. 0-50 
D.C. AMP., and G.E. 0-30 D C. ^ nr 

Volts, 2%". Both for . 0,VD 

Make your own Volt-OH.M-M illiam- 

meter Unit. G.E, Foundation zr nc 

Meter . O.VJ) 

Attention amateurs! Here is a 
Meter for your use: 0 to 1 Standing 
Wave Meter, has 0-1 ma. move¬ 
ment. Used to check Feeder, and A QC 
for the Field Strength Meter .... ^,^D 

SPECIAL . . . R.M.E. #45 Receivers 
Send yoitr QSL or SJFL card to 
JF-8-E-S-N, Lee R, Kemberling, 
Sales Manager^ for the latest Ham 
Bargain Bulletin, 







SOUriD EQUIP. CO., Dept.QH 

911-913 JEFFERSON AVE..TOLEDO 2,0HI0 


Install an aerial the new way— 


VERTROD 


EASIER.' 




FASTER/ 




better; 







As MODERN as 4 wheel hydraulic brakes—compared to the old 
mechanical brakes. 

VERT ROD'S—20 model's cover all wave reception,. • 

FM—AM and Television. 

VERTROD—vertical models beautify buildings ^eliminate poles-* 
Insulators—filters—llehtning arrester—climbing. 

VERTROD—the most scientific antenna yet evolved. 

The VCRTROO way (with patented features) Is the 
MODERN way. At most radio shops. Write for folder 4 1 1 


VERTROD CORPORATION 

60 EAST 42nd STREET * NEW YORK 17, N. Y. 


A LABORATORY QUALITY 
OSCILLOSCOPE 

For the Service Man ... 


Portable, sturdy^ compact—the 
CRO-5A is an ideal unit for rapid, 
accurate, high quality service work. 
Check the utility and features 
which you have always wanted in 
the instrument on your bench. 

# For better laboratory and production 
testing . . . 

# For routine Service work . . . 

# For studying any variable which may 
be translated into electrical potentials 
by means of associated apparatus... 

# Designed with tubes for maximum am¬ 
plification with minimum noise . . . 

# Exceptionally stable trace even under 
adverse power line variations . . . 

# Frequency response—essentially flat 
from 20 cycles to 350 KC . . . 

# Completely self-contained , . . 

Write to General Electric Company, 
Electronics Department SRC-6407, 
Syracuse 1, New York. 



GENERAL m ELECTRIC 
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in THIS "AUTOMATIC TEACHER" 

show you exactly how to repair over 

4800 RADIO MODELS 

without expensive test equipment! 


SAVE TIME-SAVE MONEY! 

Ghirarcire RADIO TROUBLESHOOTERS 
HANDBOOK is the ideal manual to show you 
fxaclly how to rePair radios at home in spare 
time—quickly and without a lot of previous 
experience or costly teat equipment. It con¬ 
tains MORE THAN 4 POUNDS OF FACTUAL, 
time-saving, money-making repair data for re¬ 
pairing all models and makes of radios better, 
faster and more profitably than you may have 
thought possible! 

NOT A ‘‘STUDY'' BOOK 

RADIO TROUBLESHOOTER^S HANDBOOK 
ran easily pay for itself the tirst time you use 
it. You don't have to study it. Simply look up 
the make, model, and trouble symptom of the 
Radio you want to repair and go to work. No 
lost time! Clear instructions tell exactly what 
the trouble is likely to be—EXACTLY how to 
fix it. Actually, this big 744-page manual-size 
HANDBOOK brings you factual, specific repair 
data for the common troubles that occur in 
practically every radio in use today—for over 
4800 most popular models of Hon\e and Auto 
radio receivers and Automatic Record Changers 
of 202 manufacturers I In addition, there are 
hundreds of pages oA helpful repair charts, tube 
charts, data on tuning alignment, transformer 
troubles, tube and parts substitution, etc., etc. —• 
all for only $6 ($5.60 foreign) on an UNRE- 
.SERVED 6-DAY MONEY- 
HACK GUARANTEE! 
















^WM 




□ MODERN RADIO SERVICING 
SS <SS.50 forcifln) 


Get a Complete RADIO-ELECTRONIC 

SERVICE EDUCATION 

AT HOME-WITHOUT AN INSTRUCTOR 


TEST INSTRUMENTS—TROUBLESHOOTING 

REPAIR A. A. Ghirardi's biff 1300-paffC MODERN 
RADIO SERVICING is the finest, most com¬ 
plete instruction book on Radio-Electronic service work for 
either the novice or the professional Radio-Electronic serv¬ 
iceman—6ar none! Read from the beginning, it is a COM¬ 
PLETE COURSE IN SERVICING by the most modern 
methods. Used for reference, it is an invaluable means of 
brushing up on any servicing problems that puzzle you. 

Gives complete information on all essential service instru¬ 
ment types; how they work (with wiring diagrams), when 
and why to use them; how to build your own; preliminary 
trouble checks; circuit and parts analysis; parts repair, 

replacement, substitution; ob¬ 
scure radio troubles; aligning 
and neutralizing; interference 
reduction — and hundreds of 
other subjects including How to 
Start and Operate a Successful 
Radio-Electronic Serv’ice Busi¬ 
ness. 706 self-testing review 
questions help you check your 
progress EVERY STEP OF 
THE WAY. Only $6 complete 
($5.60 foreign). 


S-DAY MONEY-BACK GUARANTEE 


y MURRAY HILL BOOKS. Ine. 

m Dept. RC*M6. 232 Madison Avt,, New York 16, N. Y. 

O EnClo«e<l find S . for books checked, or □ Bond C.O.D. fin 

U.S.A. only) for thin amount plug poataK*-*. If not fully i«»tl»fiicU>ry. 
1 may return the books at the end of 5 days and receive my 
money b;ieK. 


□ RADIO TROUBLESHOOTER'S 

HANDBOOK S5 (S5.50 foreign) 


□ Special MONEY-SAVING COMBINATION 

Both big books for only S9.50 
<StO. 50 foreign) 


Cliy -und dim. Nn. 


iPleatw prim or write plainly) 


MONEY-SAVING OFFER! 

White the present limited supply 
lasts you can pet BOTH big 
books — radio's moat famous com- 
plete Modem Service librarff totals 
ing over tOUO pages —of a bargain 
combination price. Sec coupon. 


‘Rnppnw’'Tiircir pnntfc***'^ ^ 

DwRRw vY I nCOP D w wRw funded if you don’t like them! 


WORLD-WIDE STATION LIST 

(Continued from page 32) 


Freq. Station 


6.000 

6.005 

6.006 

6.005 

6.007 

6.010 

6.010 

6.018 

6.023 

6.023 


XEBT 

CFCX 

HP5K 

VE9AI 

2RH 

GRB 

CJCX 

HJCX 

XEUW 

F21 


6.025 IRF 


6.028 

6.028 


ZRH 

CFYP 

HP5B 


GWS 

0LR2B 


6.040 

6.045 

6.060 

6.070 

6.065 

6.070 

6.060 

6.080 

6.090 

6.090 


6.090 ZNS4 


6.090 C8FW 


6.095 XRRA 
6.095 ZVB7 


6.100 VUD7 
6.105 PRE9 


6.110 GSL 


6.120 

6.120 

6.122 

6.125 

6.128 


WOOW 

KRHO 

HP5H 

GWA 

XEU2 


6.130 CHNX 


6.130 

6.130 

6.135 

6.145 

6.150 
6 ISO 
6.150 


COCD 

VPD2 


AFR& 

HIDE 


GRW 

CJRO 


Location and Schedule 


6.030 

6.030 

6.030 

6.035 
6.037 

6.040 WRUW 

6.040 

6.040 


MEXICO CITY. MEXICO: B 45 ami to 
12 am. 

MONTREAL, CANADA: 7 sb to 
11:15 pm. 

COLON. PANAMA: 7 am to 3 pm : 
7 to 11 pm. 

EDMONTON, CANADA; mldnlsht to 

2 am. 

JOHANNESBURG. SOUTH AFRICA; 

11:U0 1 am except Saturdays. 

LONDON. ENGLAND 
SYDNEY. NOVA SCOTIA: 5 pm to 
laidniKhL 

BOGOTA, COLOMBIA: 7 to 8 am: 
2 to 11 ;15 pm. 

VERA CRUZ. MEXICO: 7 am to 
12:45 am. 

BRAZZAVILLE. FRENCH EQUA¬ 
TORIAL AFRICA: 4 to 8 Pm; mid- 
Dixht to 1:30 am. 

ROME, ITALY; 7 to 8;l5 am; 12:30 
to 6 pm. 

MOSCOW, U.S.S.R.; 5:45 to 9:30 pm 
JOHANNESBURG, SOUTH AFRICA; 

11:45 pm to I 30 am. 

CALGARY. CANADA; 7:30 am to^ I 
am. 

PANAMA CITY. PANAMA; 6 to 11 


COBF 

XETW 

WCBN 

GRR 

CRFX 

WLWK 

CKFX 

GWM 

LRYI 


pm 

3ER 


m. 


^LIN. GERMANY; 2 U 3 am; 4 
am to 1 pm (from Ituftsiaa sector). 

LONDON. ENGLAND 

PRAGUE. CZECHOSLOVAKIA; 4:30 
pm to ? 

BOSTON. MASS.; Central American 
beam. 8:30 piu to 1 am, 

ALGIERS. ALGERIA: 12:30 to 6 pm 

RANGOON. BURMA: 8:15 Co 9:45 
pm; 1:15 to 2 am; 6:45 to 8:15 urn. 

HAVANA. CUBA; 8 am to 11 om, 

TAMPICO, MEXICO: 7:45 am to 
12:45 am. 

NEW YORK City; Mexican beam. 
6:80 pm to 1 am. 

LONDON. ENGLAND: Central AmtJ 
lean beam. 8 to 10:15 pm. 

TETUAN, SPANISH MOROCCO; 5 
to 6:15 pm. 

TORONTO. CANADA; eveDlngB till 
after midnight. 

ClNCiNNATl, OHIO; South American 
beam. 7:80 pm to 1^15 am. 

VANCOUVER. CANADA: 9:30 am to 
3 am. 

LONDON. ENGLAND. 

BUENOS AIRES. ARGENTINA: 5:45 
to 7:15 am; 5 to 9 pm. 

NASSAU. BAHAMAS: 7:45 to 8:30 
am; 11:30 am to 1:30 pm; 4 to 10 
Pm. 

MONTREAL, CANADA: 7:30 am to 


11 prn. 

PEIPING. CHINA; 4 to 11 anu 

SAO PAULO, BRAZIL; 4:30 to 10 

D^LHI, INDIA: 8:30 to 10 pm. 

FORTALEZA, BRAZIL: 3:30 to 6:15 
pm Mondays; 3:30 to 8:35 pm oitaer 
daya. 

LONDON, ENGLAND; Near East 
beam, 11 pro to 12:30 am; Italian 
beam. 11 pm to 12 30 am. 

NEW YORK CITY: European beam, 
midnight to 3:15 am. 

HONOLULU. HAWAII: OHenUI 

beam. 4 to 9:45 am. 

PANAMA CITY. PANAMA; 7 am to 
11 pm 

LONDON, ENGLAND. 

MEXICO CITY. MEXICO: 3 pu to 

12:30 am. 

HALIFAX, NOVA SCOTIA; 7 am to 


11 pm, 

HAVANA. CUBA; 7 am to 19 pm. 
SUVA, FIJI ISLANDS: Sunda>H. 1 
to 5 am; other dayi. 3 to 4 pm. 
MILAN, ITALY: 11:39 am tP 4:30 
t»m. 

MEDELLIN, COLOMBIA: 4 to 10:30 

pm. 

LONDON. ENGLAND. 

WINNIPEG. CANADA: 0 to 11 pm 
BELGRADE. YUGOSLAVIA: I to 6 

pm. 


RESISTORS IS 
OUR BUSINESS 

Which means that your orders lor 

1/2—1—2 Watt 

CARBON & WIRE-WOUND 

RESISTORS 

Will be filled from stock 
The same day we receive them 
That*s a fact! 

LEGRI S COMPANY 

846 Amsterdam Ave,. New York 25, N. Y. 
Phone: ACadeiny 2-0018 
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FOR THE COMPLETE 
TRAINING I < 


frtQ. SUtion 


Location and Seheduio 


6.155 

6.155 

6.155 

6.160 

6.160 

6.160 

6 165 
6.165 

6 163 

6.160 

6 190 

6.196 

6 200 

€.205 

6.205 

6 230 

€.235 

6.240 

€.243 

€.260 
6 315 

6 330 
6.345 

6 345 
6.357 

€.370 

€.455 

6 463 

6 465 

6 510 

6.620 

6 720 

€.715 

6.750 

6.760 

• 770 


EQB 


CS2WO 

HJCD 


CBRX 


GWK 

HHCM 


HER3 


YV6RO 

CP5 

FK8AA 


TEHERAN, IRAN: 0 atu to ?;30 pm: 
8 to 8:30 pm 

SAN JOSE. COSTA RiCA; 9:30 pm 
to mitlniKht. 

LISBON. PORTUGAL: 4:30 to 7 pm. 
BOGOTA, COLOMBIA; 7 Im to 8 
am: 4 to 11:30 pm. 

MUNICH, GERMANY; midiiim to 

3 am. 

VANCOUVER. CANADA; B airi to 3 
atn. 

LONDON, ENGLAND. 
PORT-AU‘PRINCE. HAITI: 5 to 8:30 
am; 11 am tu pru. < to 9 l»fu. 
BERNE, SWITZERLAND ; 8:30 to 10 

pm 

MENDOZA. ARGENTINA; 5:15 to 10 
pm. 

SANTIAGO. DOMINICAN REPUB¬ 
LIC: 4 to 5 ptu. 

BOGOTA. COLOMBIA; erenitiiEs till 
1 I ItO )Il! 

CIUDAD bolivar. VENEZUELA; 
5 to 9:30 priu 

LA PAZ. BOLIVIA; 6:15 to 10:45 


A. A. Ghtrordi, Rodio't 
most famous teacher 


ril make it easy for you to 

LEARN RADIO 

at home ...in your spare time 


8 m 
UME 


CA. NEW CALEDONIA;->2 30 
to 4 am; 4:30 to 5 ant. 

MOSCOW. U.S. S.R. ; noon to 6:25 
pm; 7 to 9:45 pm. 

LA CEIBA. HONDURAS: 1:30 to 10 
pm. 

BOGOTA. COLOMBIA. 5 to 11 pm 
CIUDAD TRUJILLO. DOMINICAN 
REPUBLIC: 4 to 10:30 Pro. 

QUITO, ECUADOR: l» to 10 pm 
CIUDAD TRUJILLO, DOMINICAN 
REPUBLIC: 4 to 9:30 pm. 

HAVANA, CUBA: 7 am to 10 pm. 
BERNE. SWITZERLAND: l?:40 to 
1:40 am; 6:20 to 7 am; I to 5:15 
pm. 

SANTIAGO. CUBA: 4 to II pm. 

SAN PEDRO SULA. HONDURAS: 6 
to 7.30 am; 6;30 to 10:30 pm. 
LISBON. PORTUGAL: 3:20 to i pm. 
SANTA CLARA, CUBA: 7 am to 1 
am. 

GUATEMALA CITY. GUATEMALA; 

8 am to noon: 6:30 Pm to l am. 
MONSIGNOR nOUEL. DOMINICAN 
REPUBLIC: 4 to 10:30 pm. 
COCHABAMBA. BOLIVIA: 7:30 to 
10 pm. 

GUATEMALA CITY. GUATEMALA: 

6 to 11 pm. 

BANDOENG, NETHERLANO IN¬ 
DIES; 5:30 to 9:30 am. 
WELLINGTON, nEW ZEALAND; 
4:25 to 4:45 am. 

TOKJO, JAPAN: to U.S. at 2 to 8 

urn. 

MANAGUA. NICARAGUA; 8 to 10 
am; 5 pm to 12 am. 

LA PAZ. BOLIVIA; 7 to 9 am; 11 
am to noo»i; 6:30 to 9 pm. 

(Continued on page 62) 


HJCF 

HIIN 


HCJB 

HMZ 


COCW 

HCI2 


COKG 

HRPI 

CSX 

COHI 

TGWB 

HI2T 

CP40 

TG2 

PMA 

ZLT7 

JVT 

YNDS 

CP49 


No Previous 
Training Needed 


FOR BEGINNERS! 

ni PROVE thnt my fnmou<D 972-pape RADIO PHYSICS 
COURSE book c«n tench vou basic Radio-Electronic* quicker, 
easier and AT LESS COST than any other book or course. 
I'll PROVE it frivt's exactly the training you need to learn 
Radio-Elect rxinics RIGHT. And I’ll PROVE you’ll be plea.s- 
antly surprised how quickly it helps you understand subjects 
that other training makes seem too difficult for beginners. 
Mail the coupon today, if you’re not more than satisfied after 
reading the COURSE for 5 full days, send it back. EVERY 
CENT of your money will be cheerfully refunded. No ques¬ 
tions will be asked. You cannot lose! 


OUT OF 


Production of electricity from atomic | 
piles is expected within the next I 
eighteen months, scientists of the Oak 
Ridge Laboratories state. Electricity 
will be produced for experimental pur- ' 
poses only, not on a commercial basis, i 


THE YEAR’S BIGGEST OFFER 

10 lb. Radio Ports Assortment 

A **find** for the radio serviceman. 
Hundreds of valuable radio parts* 
including coils, resistors, trimmer 
condensers, lugs, transformers, 
switches, hardware, etc. 

Only . $2.95 

Write lor radio Parts circular 

RANDOLPH RADIO STORES 

609 W. Randolph St. Chicago 6, 111. 


ELECTRONIC VOLT-OHMMETER 

t 1 i VOLTS AC 20 RANGES 

d I I OO 0/5/10/50/100/500/1000/5000 roll* DC and 
I I AC. 0—1.000.OOO.000 oiimi in six ov«r- 

pncTPAin laPPinx ranges. Sensltlrlty; over MILLION 
POSTPAID OH5IS per VOL/T oti 5 volt range. 

Complete kit Includes all component parts, tubes, 
punched and drilled ch«s;sis .ind beautifully enamaled 
periel. Easily nttsemblod and wired. 

Special alldeback circuit developed during' war by 
»cl©ntl»l at the Ctllfomla Institute of Teclinology gives 
■maxing sensitivity and flexibility while completely elim¬ 
inating nece.sflity of batteries and ext>enalve meter. Each 
Inatrument Is Individually calibrated. Dial scale over 
nine Inches long! 

In addition to performing the usual volt-ohm functions, 
this Instrument easily measures th<Me voltages: SUPElt. 
HET OSCtlXATOR. AVC. AFC. TRUE GRID BIAS AT THE 
ORlD. BIAS CELLS without nffeetlng the circuit. Measures 
the exact leakage resistance of INSULATION. TUBES. 
CONDEN.SEIRS. It can be used with a signal generator 
for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 

in N. Sl.rr. Bonlt. Av«. . Oeot. 2. Pisidena 4. Calif. 
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COURSES IN ONE 

'V72 data-pockncl papet 
506 c1»or lUuttrotionft 
A5A review quettlont Ihol 

makn teH-checklng easy 

GHIRARDI 

EXPLAINS EVERY DETAIL 
CLEARLY AS A-B-C 

E\T5RYTHlNO AIJOUT RADIO. SOUNTI. 
KlaElTBlClTY. ELECTKO.NICS: Radio 

BroadrastlDg Systems: Sound. Speerh and 
5fuslc; Electron Theory; Kimric Current; 
Electrical Units: Ohm's Law; Hesiatance: 
Electrical Circuits: Batteries; Electra-mae* 
netism; Elect ro-Diugnotic induction: Induct¬ 
ance and Inductors; Capacitance and Con¬ 
densers; AltemutlDg Current Circuits: Elec¬ 
tric I'Uters; Electrical .Measuring Instru¬ 
ments: tnectro-magnetic lUdlatlons: Radio 
Transmission: The Broadcasting Sution; The 
Iteceiving Station: Elementary Study of the 
Vacuum Tube: Vacuum Tube Detector & 
AmPlitier Action: Tube Characteristics: 
Kadio-Frequeno' AmPliftcuUon: Superhetero¬ 
dyne Receivers: Tuning . and Tuning ColU; 
Audio Ampiincatioii: Battery & Electric 
Operated Receivers: Atilo-Kadio; Aircraft 
Radio: Phonograph Pick-ups: i^blic Ad¬ 
dress Systems; Short-Wave Hecelvers: Photo- 
Electric Cells: Television: Testing and Serv¬ 
icing; Sound Motion Pictures — and dozens of 
other subjects. 

NO OTHER COURSE LIKE IT 

“I'd already taken a $150 course, but 
since reading. Ghlrardl's RADIO PHYSICS 
COURSE bo<*. I Put the other one away." 
writes Oerard Champagne of Montreal. “RA¬ 
DIO PHYSICS COURSE Is the re.i] book I 
Reed because It teaches to clearly." 


RADIO 


MEN SAID: actual survey) 

“Here’s the Way to 
learn Radio RIGHT! 


Ghirardi's RADIO COURSE book is more widely used 
for home study, by U.S. Signal Corps and Navy School* 
and by more schools and colietfes than any other book of 
its kind. Also, it is more widely endorsed by the very men 
who are enitaifed in radio work for a living. On an actual 
survey amonif 817 radio leaders, 724 of them 9 OUT OF 
10!- — picked Ghirardi's famous traininsf as their first choice 
— AT ANY PRICE! And remember, these men are tops in 
the fields of radio-electronic servicing, aviation radio, broad¬ 
casting. engineering, de^^igning and instructing! 

No matter what phase of Rad ip* Electronics you plan to 
enter, you’ll need the basic training this famous course 
gives you FIRST! And. this moet complete training on the 
market comes to you all in one convenient big, handsomely 
bound book. Starting with Basic Electricity, it takes you 
step by step through the entire field. Everything is made 
crystal clear. You go ahead as fast as spare reading time 
permits. No leissons to wait for. Many students have com¬ 
pleted it in a few weeks--and an amazingly high per¬ 
centage of them are now successful Radio-El^ronic 
experts! 

'The complete cost is only $5 postpaid. Actually you don't 
risk a cent! Our fi-Dav Money-Back Guarantee is your 
absolute protection. 


5-DAY MONEY-BACK GUARANTEE 


Murray Hill Books. Inc., Dept RC-II6. ^ 

232 Madison Ave., New York iS. N. Y. 

Rush a copy of Ghlrardl'a 072-p»Ke RADIO PHYSICS COURSE 
BOOK on your monvy-baCH guani.mee offer. □ S5 enclosed ($S.50 
foreign), or □ send book C.O.D. for this amount plut> poatnge 
(no foreign C.O.D.'x). It Im understood 1 may rettim the book 
after reading It for 5 days for full refund tf not more than 
satls&cd. 

Kamo . .... 

Address . . . . . 

City A DUt. No. . . Slate 


COMPLETE BASIC RADIO-ELECTRONIC TRAINING 


IN ONE BiG 
VOLUME 
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SMASH VALUES 

IN 

ELECTRONIC & COMMUNICATION SUPPLIES 

Order Today /mmediofe Dolivry 

CW3 RECEIVER Wilcox 
(used lor Aircraft monl' 
(orin?) a fixed fro. re¬ 
ceiver (1900 KC to 16500 
KC) xtal controlled — 
superhet with BPO and 
puwci supply; llOV, COcy — makec a beautiful 
ham redbivcr with a converter, Couipleto with add. 
KCl of tubes and one set of eoils S32.95 

MODULATION TRANS¬ 
FORMER. Modulation 
Lransformer perfect for In¬ 
puts up to 300 watts— 
150 watts of audio and 
screen winding ... S4,9S 
W.E. driver transformer 
(Hass B will match any 
class n grids from 6L6. 
Perfect match for above 
transformer .... $3.95 

PIONEER GEnEmOTOR 
High Power on wheels 
Pioneer Geiieniofor deliv¬ 
ers 500V @> ICO mills — 
completely filtered — has 
relays and magnetic cir¬ 
cuit breakers in specially 

i constructed casing. The 
Job that will deliver watts 
to that mobile rig. Spe¬ 
cially priced $13.95 
PLATE transformer. 0200 Volt CT-tOO mini 
liov. 00 Cy, tapped primary 2 KVA AmeW^rarv 

Exportcable address: 
microwave—N ew York 

• Write for latest bulletin 
SRC 





A few left at . S39.95 

SWINGING CHOKE. I.anKevlii SwlnglnK Chok^ 
9/00 henries. 400/50 mils. DC rcslstance 72 

ohms ... ' L’ 

Antenna change over relay, leach tyrw 

DE-13 F-DPDT—plenty of spacing—mounted on 

low-loss bakclilc .. .T'5^ 

Quantity ordcra on any of the above itema invited. 

ALL PRICES F.O.B. OUR WAREHOUSE 
NEW YORK CITY. NEW YORK 
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EACH 


PRECISION 

WIRE WOUND RESISTORS 
IRC - SHALLCROSS • MADISON 

For Meter Multipliers, High Fidelity Amplifiers 
dnd other applications where 1% tolerance is 
required. 

OHMS 

10,000 
^ 20.000 
^ 25.000 

40,000 
50,000 
80,000 
90.000 
100,000 
200.000 . 

.5 megohm 75c each, 3 for $2.00 
1.0 megohm 95c each, 3 for $2.50 

METER SPECIALS! 

G.E. Round 

0-20 Microamperes A A fif 

Scale calibrated O-lOO, Net .. 

DeJur Round £1 €ktC 

0-200 Microamperes, Net . .. OevO 

Minimum order $2.00. No C.O.D.*$ 

We pay postage anywhere In U.S.A. 



3 FOR ^1 


$1.00 




Model TS-2 Signot Trocing 
Analyzer, complete wilh 3 
vocuum tubes (lest batteries) 



IMMEDIATE DELIVERY 

Ploce your order with your regulor parts jobber. If he 
Can't supply you. write for name of neorest tocol 
jobber stocking this instrument—or send your order 
to us direct. 



WORLD-WIDE STATION LIST 

(Continued from page 61) 




Frcq, Station 

Location and Schedulo 


6.850 YNOW MANAGUA, NICARAGUA; 8 am to 

midnight. 

G.980 MOSCOW. U.S.S.R.; 5:45 to 6:25 

imi; 7 to 9 Pin: 11:15 to 11:45 pm. 
G.980 F08AA PAPEETE, TAHITI: Fridays and 

Saturdays. 10 to 11:30 pm. 

7.008 YNBH MANAGUA, NICARAGUA; 6 to lO 

pm. 

7.010 XPSA QWEIYANG. CHINA: 11:30 pm to 1 
am; 5 to 10 am. 

7.018 YNWW GRANADA, NICARAGUA: 1 to 10 
pm. 

7.080 HI2A SANTIAGO. DOMINICAN REPUB¬ 

LIC: 10 am to 1:30 pm; 4:30 to 8:30 
pm 

7.100 BISSAU. PORTUGUESE GUINEA: 

5 to 5:30 pm. 

7.120 GRM LONDON. ENGLAND; Australian 

beam. 1 to 3:43 am; New Zealand 
b«*am. 1 to 3:45 ani. 

7.140 VIENNA. AUSTRIA; midnight to 3 

am: 6 to 8 am; lO am to 4:30 pm. 
7.153 XGOY CHUNGKING. CHINA; 6:30 to 10:30 
um. 

7.160 HCIBF QUITO. ECUADOR; 6:45 to 11 am; 

noon lo 2 pro; 5 to 11 pm. 

7.160 VIENNA. AUSTRIA; midnight to 1 

am; 6 to 8 am: 10 am to 8:30 pm. 
7.190 JCPA CAIRO. EGYPT; 3 pm to ?; 10:30 

pm lo midnight; 2 to 3 am. 

7.210 FGY DAKAR. FRENCH WEST AFRICA: 

1:15 to 1:45 am; 2 to 2:30 am: 
1:4.5 to 4:25 pm. 

7.215 FG8AH POINTE. A-PITRE, GUADELOUPE: 

6 to 7:30 pm. 

7.^15 VLQ2 BRISBANE. AUSTRALIA; on at 6:13 

am. 

7.205 EAQ MADRID. SPAIN; heard 9:30 to 10 

j>m. 

7.220 JCKW JERUSALEM. PALESTINE; 10:30 

pm to 3 pm. 

7.220 SINGAPORE. MALAYA; 11:30 pn 

to 1:30 am. 


Save Time, Earn More on Radio Repairs- 
with the FEILER “Pro” Signal Tracer.....! 

... . - ,rtTT T i 

Servicemen! Here's the new 
ElECTRONIC "STETHOSCOPE” 
that gets to the heart of 
radio trouble in a flash! 

* 

Thousands Sold! Pays ior itself! 

Cut your service time on tough repair jobs to 
mirrutes with the Feiler Signal Tracing Analyzer! 

Just “listen in*' on or “look at" the sigr^al as it 
progresses through the circuit—isolate arrd 
locate trouble in just minutes! Traces trouble at 
First Grid, R.F., I.F., Audio; tests parts and locates 
foutts. Features: High Impedance Isolation Net¬ 
work; R.F. vacuum lube voltmeter circuit pro¬ 
vision for visual indication of R.F. voltages; 

Output meter provision; Headphone connec¬ 
tion; Full 5*^ PM Speaker; 1" dia. bakelite 
probe with 3 ft. cable; handsome brown- 
finished metal case with carrying handle. Re¬ 
quires only 3 economical long-life batteries 
for self-contained, portable use. A professional 
ipstrument for the serviceman who wonts the 
best at a moderate price. Complete with 
valuable Radio Service Guide. 


Order from LAKE! 

You'll Make No Mistake! 

RADIO Cabinets & Parts 

NOW 

Available 

Postwar 
2 Post 

RECORD- 
CHANGER 

With luxurious brown leatherette portable case 
16" L X 15" W X 10" D. Latest electronic de¬ 
velopments make this modern record-changer 
the finest on the market today ! 

Chancer — $|9,00 Cabinet for same—$8.95 

Alvo blank tabl« cabinet* of walnut v«nc«r in thn 
rollowincj Sixes, with speaker openinq on left front 
side. iNote: 7* has center speaker orill.) 

If J — 81/4* L X 5 Vs*' M X 4** O $1.95 

C2 — lOVa* L jc 63A» H x S' D $2.75 

2 3 — ISVi"' l^x 7%4i* H X 6Va** D $3.25 

itT—XOVk" L X 7- H X SW D $2.50 

•Speaker Opening in center of front 



All types of radio cabinets and parts 
are available at Lake*B_ lower prices. 
A larve stock is Hsti 


listed in our catalog. 


SERVICEMEN — RETaILERS 
Join our cuatomer list today. 

Order our New Catalog Todayl 
Cot on our mailing listl 



LAKE RADIO SALES CO. 

615 W. Randolph Street. Chicago 6. III. 


PEN-OSCIL-LITE 

F^xtremeTy convenient test osolllntor for all rxjfio 
Bcrvlcinjr; alignment , • Sm.-ill as • non e Self 
powere<l e Range from 700 cycles audio to over 
600 megacyelcB u.h-f. e Output from xero to 125 v. 
e Low in cost e Used by Signai Corps ♦ Write for 
information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9. N. Y. 


FEILER ENGINEERING CO. 


803-B MIlWAUKte AVE„ CHtCAGO 22, lltINOIS 


Specializing in the design and Assembly of 
Physics Demonstration Apparatus, Electronic 
Equipment and Special Test Equipment. Consult¬ 
ing Service on Applied Physics and Electronics. 

CARLOCK LABORATORIES 

of 

Applied Physics and Electronics 

Clinton Mississippi 
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SOUND ENGINEERING 

(Continued /rcwi page 31) 


6.3-volt heater winding for the 6L6G 
output tubes—2 amps. 

The remaining 6.3-volt winding is 
rated at 3 amps. 

If you have any difficulty in locating 
a transformer with these secondary volt¬ 
ages, you might be able to construct one 
yourself or possibly have it built in ac¬ 
cordance with the following manufac¬ 
turing specifications: ! 

Transformer Core—IV^ x 2^-inch 
Transformer Grade. 

Primary—218 turns of No. 19 wire. 

Electrostatic Shield. 

High-Voltage Secondary—1520 turns , 
center-tapped No. 30 wire. 

Bias Secondary—750 turns center- 
tapped No. 30 wire. 

5-volt 3-amp. winding—10 turns cen¬ 
ter-tapped No. 16 wire. 

6.3-volt 3-amp. winding — 13 turns 
center-tapped No. 16 wire. 

5-volt 2-amp. winding — 10 turns 
center-tapped No. 18 wire. 

6.3-volt 2-amp. winding — 13 turns 
center-tapped No. 18 wire. 

The high voltage winding should be 
insulated from other windingfs and core 
to withstand 1760 volts RMS 60 cycles. 
The bias winding should withstand 1500 
volts. The 5-volt 3-amp winding should 
withstand 2,000 volts. 

HUM PICKUP. LINE IMPEDANCE 
The (Question .... 

I am operating a sound moving pic¬ 
ture system in an auditorium and have 
considerable trouble with hum at the 
loud-speaker and boominess. The room is 
not treated acoustically but some por¬ 
table machines that have been operat¬ 
ed there give satisfactory results. 

The output of the amplifier (push- 
pull 2A3's) is coupled to the line i 
through a “2A3 P-P to 500-ohm*’ trans¬ 
former. The line is made up of a pair 
of No. 14 flexible wires, twisted, with 
heavy insulation, and is about 250 feet 
long. It terminates in the primary of a 
500-ohm-to-voice-coil ti-ansformer. The 
line is unshielded and the speaker, when 
plugged in at the amplifier, shows no 
sign of hum. The amplifier is well ' 
grounded. The monitor speaker, a pm I 
dynamic, shows lots of hum also w*hen 
the main speaker is coupled to the 
other end of the line. 

I am at present experimenting with 
the input end, photocell lineSj^^ etc., to 
see how’ much hum is originating there. 

In connection with the output end, I 
would like to know how the impedance 
of an audio frequency line may be com¬ 
puted. Have tried feeding the line with 
and terminating it in 250-ohm trans¬ 
formers but did not get as good results 
as with 600-ohin terminations. 

Geokge F. Swartz 
San Francisco, Calif, 


The Ansiver .... 

The excessive boominess you mention 
is undoubtedly caused by an extended 
(Coyitinued on page 64) 




PREPARE FOR HIGH-LEVEL EMPLOYMENT WITH THESE 
CLEVELAND INSTITUTE HOME STUDY COURSES . . . 

1* Mothemafics for Radio and Communication Engineering. 

2. Advanced Course in Radio Communication Engineering. 

A college-level Radio Engineering Course. 

3. Master Course in Radio Communication. 

Covers fundamentals of Radio and Includes complete preparation for FCC 
Commercial License Examinations. 

4. Specialized Television Engineering. 

Including post-war Television Techniques. 

Aii Courses Include 

The Remarkable Workbooks of Instructional Aids, prepared 
by the instructing staff of Cleveland Institute. 

Choose the course best suited to your needs—Start with the section you 
are qualified to enter—Use the economical CIRE "Pay-As-You-Go Plan.*’ 

Write for descriptive fohier • No obligation 

CLEVELAND INSTITDTE OF RADIO ELECTRONICS 

Successors to 

NILSON RADIO SCHOOL SMITH PRACTICAL RADIO INSTITUTE 

Foundwl 1939 Founded 1934 

RC-II TERMINAL TOWER. CLEVELAND 13. OHIO 

Approved for Veteran Training Under “G'l Bill of Rights*' 

- fMAIL THIS COUPON) - 

Cleveland Institute of Radio Electronics. RC*II Terminal Tower. Cleveland |3. Ohio. 

Gentlemen: Please Send Information about your home Study courses in itadio Electronics. 


EMPLOYERS ARE CHOOSEY.' 

■ I I 


Mr. Radioman 


NAME . 

address . 

inxy . 

ZON’E ST.VTF. 


I desire tralnlnf: !n . 

I have had experience In broadcasting Q servlclne D 
operating Q mfff. □ CAA □ Army- Navy Q 

amateur □ other . I am a 

mail School Grad. Q Collcco Q Degree . 

O Clieck here for Veteran Enrollment Infonnillotr, 


PREPARED ASSORTMENTS 

GUARANTEED FIRST QUALITY 

lOO W3 Watt lu-nutnrs All In^uMted .. S2.98 

lOQ til Walt Reslstom Ail Insulated 
lOO 1 Watt Resistors Alt Insulated 4.45 

.to 2 Watt Eo.slstors Alt Insulated. . 3.08 

."SO 200 Volt leaner Condensers . 2.48 

SO Mira Condensers. . !. 2.98 

20 Dry Kleetrolytlc Filter Condensers. . . . 6.75 

lO 2S ft. Rolls ItookuP Wlre-sAsst’il colors 1.98 
10 Volume and Tone Controls—No Switches 1.98 

too ft. SpnehettI and Vlnyttle . .98 

10 Colls I.F.. U.F. Ant. and Ose . 3.98 

20 Wafer .and Ceramic Band Swltciies. 3.98 

20 Auto Suppreeiiors . 2.98 

30 Electrical WlrlniT Dev lees. t'luKs. Taus. 

Bases. Elements. Fuses, etc . 5.00 

SEND FOR T8UTONE COMPLETE RADIO AND 

electrical list 

Terms; deposit reoulped wltli order. Balance 

C.O.D. Merchandise sent prepaid If full re- 
mliLince accompanies order. 

TRUTONE PRODUCTS CO, 

303 W. 42nd St. Oept. C New York 18. N. V. 


When writing advertisers, please men¬ 
tion that you saw it in RADIO-CRAFT. 


-MINE DETECTORS- 

YOU CAN NOW BECOME A 
PROSPECTOR—HERE IS ONE 
OF THE WAR'S TOP SECRETS: 

ARMY MINE DETECTORS 

NEW. in original cases; portable. W’ill detect 
METALLIC and NON-METALLTC objects. 
Very sensitive ; using 956 tube in detecting 
head. Two-tube amplifier using two 1N5GT: 
headset: or microphone: also 160 micro meter. 
Power supply — 3 45v. 1 6v or 2 3v batteries. 
Complete with instructions. See 
**How Mine Detectors Work” in 
July. 1946. Radio-Craft. Shipping 
vreight 108 pounds. F.O.B. 

Special, less batteries. . 

SEND ORDER TO 

HIGHBRIDGE RADIO TELEVISION AND 
APPLIANCE CO. 

340 Canal Street New York 13, N, Y. 
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BUFFALO RADIO SUPPLY • 219-221 GENESEE STREET • DEPT. C-11 • BUFFALO, 3, N. Y. 



General Electric 150 Watt Transmitter—Brand New 1 Due 
to the drastic reduction given us on the cost of these units 
by the Government, we are now al^le to place these tran|^- 
mitters on sale for only $67,6011! These units certainly will 
not last ab this price eo get your order in immediately. 
This unit consists of Transmitter complete with tubes, 
seven plug-in tuning units which cover the entire fre¬ 
quency range, antenna tuning unit, and dynamotor. All 
cables and plugs along with Army Instruction Manual, and 
also Instruction booklet on how to convert to 11OV AC. 
are included with this stupendous buy. Don’t forget the 
price exclusive of transportation charges is only $67.60 
while they last. 






Her^ is a set adaptable for all amateur, ex¬ 
perimental, marine, aircraft. Police, and 
mobile applications. A 7-tube receiver featur¬ 
ing an BF stage, four double-tuned 455 KC 
iron-core IF transformers, 2 audio stages, and 
a beat frequency oscillator for CW reception. 
The transmitter employs a calibrated crystal 
oscillator, a buffer amplifier, and a pair of 
RK-76 tubes in the final amplifier stage. The 
transmitter plates are supplied by a 600V 160 
MA dynamotor which operates from a 6 or 12 
Volt automobile battery. The frequency range 
is 3760-5825 KC. Circuit diagrams are fur¬ 
nished. These units are priced at $39.95, com¬ 
plete with set of 13 tubes and crystal. The 
dynamotor which must be used, if it is not 
desired to use llOV AC, is $15.00 additional. 


ANOTHER NEW ADDITION 
TO OUR ARMY SURPLUS 
LINE! 

General Electric RT-1248 15 tube transmitter- 
receiver with TERRIFIC POWER (20 watts) 
on any 2 instantly selected, easily pre-adjusted 
frequencies from 435 to 500 Megacycles. Trans¬ 
mitter uses 5 tubes including* a Western Electric 
316 A as final. Receiver uses 10 tubes including 
2-955's as first detector and oscillator, and 3- 
7II7’s as IF% with 4 slug-tuned 40 MC. IF trans¬ 
formers, plus a 7H7, 2-7E6*s and 2-7F7^s. In 
addition unit contains 6 relays designed to 
operate any sort of external equipment when 
actuated by a received signal from a similar 
set elsewhere. Originally designed for 12 volt 
operation, powder supply is not included, as it 
is a cinch for any amateur to connect this unit 
for llOV AC, using any supply capable of 400V 
DC at 135 MA. The ideal unit for telephone use 
as in a taxicab, or for any kind of remote 
control applications, as with drone airplanes. 
Supplied with 15 lubes in original factory pack¬ 
ing. Priced at only $29.95. 10% less if ordered 
i in quantities of two or more. 


■ 


famou^cT 


cm mm 


OUTSTANDING OFFERINGS 
OF 

NEW KITS 

H-101 Five Tube Superheterodyne Kit 

Small Bakelllo cabinet approximate ilr.o 
cooipleto parts except wire and solder for the con* 
struct ion of a standard superheterodyne receiver 
uslnjt 50L6 . 3525. 12SA7. 12SQ7, and 12SK7. 

A simplified circuit dlattram included in this kit 
enables any one with a eliitht knowIcdKo radio 
to construct a hitrhly efYlcienl recover. Cl A 
I'rice not Including tubes .. ■ w* * J 

H-10S Automalic Record Changer Kit 

Consists of 1 Automatic Record changer, slncle 
post; 1 Portable leatherette cabinet for above: 1 
Crystal pick up: 1 5" i’.M. and output transformer: 
1 complete kit of parts Including tubes but exclud 
ing wire and lolder. to construct a 3-tube amplifier 
using I—50L6. 1^5Z5. and 1— QC 

12SQ7. Price complete . 

All prices aro F,O.B, New York Ctfy, 

Write for our new catalogue showing 
new test equipment, tubes and a large 
variety of new replacement parts. 

We ship anywhere In the U.S.A. — 
promptly. 


RADIO DEALE 

SUPPLY CO 


13S LIBERTY ST., NEW YORK 6, N.Y. 


SOUND ENGINEERING 

(Continued from page 63) 


low-frequency response in the entire re¬ 
producing system. If other machines 
operate satisfactorily in the same au- 
^ ditorium, you undoubtedly can correct 
the trouble with your particular ma- 
j chine, by reducing the low frequency re¬ 
sponse of either the amplifier or the 
loud-speaker. 

The hum may be picked either by 
the long unshielded line, particularly 
if it runs parallel to some power line 
carrying high currents, or, the cou¬ 
pling transformer at the speaker may 
be picking up hum from some hum- 
producing equipment on the stage of 
the auditorium. The fact that no hum 
is noticed in the monitor speaker when 
the auditorium speaker is connected di¬ 
rectly at the amplifier, indicates that 
the hum is not being produced at the 
input end of the amplifier. An increase 
of hum in the PM speaker (at the am¬ 
plifier) when the stage speaker is con¬ 
nected at the remote end of the line, 
clearly indicates that the line circuit is 
involved in the hum pickup. You can 
check if the speaker coupling trans¬ 
former is picking up the hum by orient¬ 
ing the speaker while it is on the 
stage to see if the hum is reduced. If 
not, I suggest that you either shield 
the line or re-locate it so as to keep 
it away from high-current-carrying 
j power lines. 

The impedance of a terminated audio 


r 




L M 


15 tube beautifully built Signal Corps Receiver 
Is one of the most senaitive sets ever manu¬ 
factured. It operates directly from 110V60 
Cycles. Has two tuned RF staf^es. tuned con¬ 
verter and oscillator, five IF stages, using iron 
core IP’s, a diode detector, tuning eye, and a 
two stage amplifier that will drive a speaker 
or phones. Easily converted from its 155 to 
212 MC. band to any desired frequency. This 

16 tube receiver cost the government about 
I $700. but is priced to sell now for only $39.95. 
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RADIONIC EQUIPMENT CO, N 

170 Nassau St.. Dept. 1011. New York 7. N, Y. ^ 

Pteaie send me a FREE copy of your ^ 

CataloK, I understand It has thousands of items 'S 

must rated, described and priced and will b® » N 
great help to me In my search for ’liard-to- ^ 
find” radio equipment ^ 

N 

Namo . ^ 

Address . ^ 

N 

City . state . V 
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frequency line may be checked with a 
power output level indicator. This de¬ 
vice should be connected at the remote 
end of the line and adjusted so that 
maximum transfer of power takes place. 
The impedance setting of the indicator 
shows the proper terminal impedance. 

The impedance of a non-terminated 
line is a function of its distributed ca¬ 
pacity, inductance, d.c. resistance and 
insulation characteristics. For rough 
approximations, the impedance of a line 
should be at least twenty times its d.c. 
resistance. The distributed capacity of 
the line should have a capacitative re¬ 
actance, at the highest frequency which 
the line is to transmit, of at least ten 
times the impedance of the source. The 
25(>-foot line that you describe should 
be suitable for impedances ranging 
from 25 to 250 ohms, if 10,000 cycles is 
the upper frequency limit of transmis¬ 
sion, or 25 to 600 ohms, if 5,000 cycles 
is the upper frequency limit. 

The fact that you did not get as good 
results with 250-ohm terminations 
should not lead you to any false con¬ 
clusions. The 250-ohm termination may 
have added some undesirable high fre¬ 
quency response in the system, and pos¬ 
sibly provided less pleasing results. On 
the other hand, the 500-ohm transform¬ 
ers may have been much more efficient. 


MAGNETOSTRICTION 

PICKUP 

(Continued from page 16) 

rants record performance beyond these 
limits—when such recordings can be 
obtained. 

The pickup coils are so small they 
are not affected by magnetic fields that 
may exist around a phonograph motor 
or associated power lines. This factor 
reduces pickup hum to a negligible de¬ 
gree. The pressure on the needle point 
is only 0.7 ounce. This tends to reduce 
record ^vear and surface noise. 

The TM pickup has a low output im¬ 
pedance, making it necessary to employ 
a coupling transformer between the 
pickup and the grid circuit of the am¬ 
plifier. A high-quality transformer, cor¬ 
rectly matched to the pickup and input 
grid circuit, will make it possible to 
take advantage of the high-fidelity re¬ 
cordings and transcriptions that are 
currently available. 


THIS tNO FASTENEO TO N^POLE OF MAGNET 
PERMEABILITY OF NICKEL . 

UNDERGOES CONSTANT CHANGE tuJ INITIAL TWIST 


5->Li 


EjdNCREASES POSITIVE) 

TO TRANS. - 

EpCINCREASES NEGATIVE) 


PERMEABILITY OF NICKEL 


MOTION OF STYLL 


y 


STYU 


If 


iL2 


rcnivicMDiLi I T ur miurvLU 

UNDERGOES CONSTANT CHANGE i. ? INITIAL TWIST 
THIS END FASTENED TO S POLE OF MAGNET 
Fig. 2—Diagram of magnetostriction picku|: 





A \^J ymmif SALESKIT 
FOR RADIO SERVICEMEN 

A real sateshelp exclusively for Radio Servicemen 
... the Jensen Phonograph Needle Saleskit is 
just the thing for demonstrating fine needles. 
What^s more, Jensen needles augment your 
work, assure full, clear tone of the instruments 
you repair, make all records sound better. 

Colorful, convenient, compact,.. the Sales¬ 
kit slips easily into your pocket. Take it on 
service calls. It contains 3 Jensen Concert 
Needles retailing at $1 each and 3 Jensen 
Genuine Sapphire Needles at $2.50 each. 

Available NOW at your jobber. WRITE TO- 
for Complete details and our better than 
usual discount to servicemen. 


HAM SPECIALS 

From Ham Headquarters 


Order Net Price 

-Panoramic Adapter (PCA2) .S99.7 5 Ca. 

-Cabinet: 241/3' Wide. 29Mi* Doer, 72* 

— HiKh, Gray Crackle FlnlsH. Ideal for ^ ^ ^ 

Tranamlttor . 00.00 Ea. 

—•Choke; 3oO MA Swing: 9.10 henry. _ _ 

Smooth 11-henry . 7.50 Pr. 

-Choke: 21/b m.H. R.F.C..19 Ea, 

-Code OacllTator: Complete with Speaker. 

Telegraph Curated. MS*700 . 0.95 E:a. 

— Coll Aft&cmbly: R.F. from Army Fte* _ ^ 

reiver B€>224M . 75 Ea. 

— Condenser: .lx.lx.1 Mfd- 600-Volt 

TotH! Metal Case. Bathtub. 49 Ea. 

-Condenser: .5 and .2 Mfd. 600-Volt „ 

Bathtub . .19 Ea. 

-Condenser: 2 Mfd. 600-VoIt Solar DC 

Aluminum can. Oil Filled. 

—■ Condenser; 100 MMF. Midf?ct Variable .50 Ea. 

-Condenser: 2 Mfd,. lOOO-VolU Oil ^ ^ 

Filled. Round Can. C.D . 1.50 Ea. 

Condettser: 10 1400.VolU Oil „ — 

Filled, Rectangulur Type .. . . C.7 j Ea. 

-Condenser: 10 Mfd.. 1000*Volt. Oil „ ^ 

Filled. Rectan{::ular Type . 0.73 Ea. 

-Conden.ser; 3 Mfd.. 2000 Volt. Oil „ ^ 

Filled. Kectamrulnr Tyi>c .. 3.25 Ea. 

-Condenser: 50 MMF^ . -50 Ea. 

_Condensirr: 8 Mfd.. 600*Volt C.D. Oil „ „ 

Filled . 2.75 Ea. 

^—Condenser: .OOl Mfd,, SOOO.Volt Mira 2.40 Ea. 

-Condenser: 0 Mfd.. OOO-Volt Oil Filled .7 j Ea. 

-Condenser: 3x3 Mfd.. OOO-Volt Oil 

Filled. Rectamrular Type . ‘OO Ea. 

-Condenser: 4 Mfd.. OOO.Volt C.D. Alu- , _ 

mlnuro Can. Oil Filled . • > -50 ^a- 

Converter: Gonsett 4-tul»e supplied for 

either 10 or 6*Meter band . . 39.05 F-a. 

-Crystals: IN27 Sylvanla Diode . 50 Ea. 

- Handy Talkie: Complete with Batteries. _ 

3885 K.C. Fre<|uency . . . . Ea. 

- Cliassls: for Handy Talkie . 

_ Insulator; 3* Feed Through . 1.00 E.i. 

Meter; WostlnirtouRe 2" D.C. MA..0-10-25- _ „ 

50 . 100- 1 50-200-250'300-400-500 3 .. 4 O Ea. 

- Meter: Burlington, V* A.C. 0-150 

2- Round . f f:"- 

— Meter: Time Hour 1 10.Volt OO-Cvcle, ■ 3.50 Ea. 


MANV OTHER METERS UPON REQUEST 
Order ^et Price 

— Mike; Breast Mike . 1.95 Ea,' 

- Mike: T17B Carbon Rand Mike . 2.50 Ea, 

— Pluji: PL-SS Army Type Plug < 100-Lots 

--S.25 Ea.l .35 Ea, 

Receiver: BC-4 2 Frequency 200 to 600 

. KC~l50o KC—20 MC as la. 60.00 EU. 

-Relay: D.PJJ.T. e-Volt D.C. Coll. 

Leach Va" Silver ConUct . 1.75 Ea. 

- Shield: eC4 Tube Shield.12 Ea. 

-Transformer: 5.3 M.C. I.F. Iron Coro 

Intcrst.'ige . .49 

-5.3 M.C. I.F. Iron Coro 

Diode . 49 Ea, 

-Tran-sformer: G.E. Modulation—200 

Watts for 8 lls to 813 . 6.00 E«u 

-Transformer: 2.88 M.C. I.F . 29 F.a. 

-Tran/ifomier: Filament. 6.3 Volt at 

13/5 Amps Sm.-ill Round . 1.20 Ea. 

- Transmitter: BC-223 Frequency 2000 

to 3000 K.C . 25.00 Ea. 

Transmitter and Receiver: BC-133S 
F.M. Ideal for 10 Meter Mobile Onera- 
tlon 6 or 12—Volt Input 2Vh Watts 
Output. Dimensions 1 2 tk' Long. 
la^Vk* Deep. 6 Vs* High. Ready to go 
With Telephone He.'idset and (3) Crya> 
tals for 10 Meter Band . 53.00 Ea. 

— Trimmer: Air, 15 Mmfd . 25 Fa. 

— Trimmer; 3*30 15 Ea. 

- Wire: Bronze Stranded Wire (250 Ft, 

Rolls) Heavy . 3.50 /HI. 

Moi7 Orders Promptly Filled 
Amateurs to Serve You 
(20% Must Accompany All C.O.D. Oi'ders) 
Write Dept.RC 

W 6 SCQ—WSUXN—WSNAT— 
W 6 VHZ—W 6 VIW 
write for free bulletin 29 


Radio Products Sates Company 

238 WEST 1STH STREET 
tOS ANGELES IS, CALIFORNIA PRospeO 7471 
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73 E. MiU ST,, DEPT. 53, AKRON, OHIO 


Send me- 

1 enclose $_ 


-Panel Lamp Tools at 25c ea. 


NAME . . 

ADDRESS . . . 

CITY .. . . STATE. 


BEAT-FREQUENCY OSCILLATOR 

(C(yntitu(ed from page 28) 


2000-ohm 5-watt resistor instead. Large 
filtering condensers and the extra fil¬ 
tering for the 6V6 screen also help. 
Ground returns are made to the No. 1 
pin of the associated tube, all No. 1 
pins being connected directly to the 
chassis by a short length of thick copper 
wire. 

The plan view (Fig. 2) shows the 
general layout, with two tubes at each 
end (note the separation of 6K7 and 
6J8) with a small vertical (40 milli- 
ampere) power transformer in between. 


hi-gi/a"-H 



Fig, 2—The above layout should be followed. 


Before any parts are mounted, the grid 
leaks and condensers must be connected 
inside the coil cans, the 6J8 triode de¬ 
coupling arrangement also going inside 
a can if there be room. Chassis depth is 


only 2 inches, though this can be in¬ 
creased to 2% inches if bantam tubes 
are used. 

The main variable condenser moving 
plates are filed away at the end which 
first meshes, as shown in Fig. 3, and 
the fixed plates are shifted farther 
from the shaft. The idea is to have only 
a very, very, slow increase in capacity 
at first. Half the moving plates are 
to be removed—usually they can be 
pulled out without much trouble. 

The front panel is of Masonite with 
a crackle-black finish. A bracket going 
right across the back of the panel car¬ 
ries the dial, dial drive and variable 
condenser. Four thick metal-braid leads 
run from the condenser to the chassis. 

The dial drive consists of a large 
pulley on the condenser shaft with a 
quarter-inch diameter spindle fitting in 
a hollow bolt in the lower right-hand 
end of the panel. To provide a good 
grip for the dial cord, a strip of ad¬ 
hesive tape is wrapped around the end 
of the spindle. 

The zero-set 3 plate condenser must be 
shielded by a screen of steel, brass or 
copper. 

ADJUSTING THE OSCILLATOR 

If the oscillator fails to produce a 
sound when a PM speaker or a pair 
of phones is connected to the output 
there may be several explanations. In¬ 


correct polarity of one or more feed¬ 
back coils (the plate windings) may 
prevent oscillation, one test for lack 
of oscillation being the absence of a 
negative voltage on the innermost grid 
of the tube concerned. 

Another possibility is that the fre¬ 
quency difference of the oscillators may 
be so high that the sound is inaudible. 
This is the usual fault and is due to 
the small .001 pf condensers having in¬ 
correct values. Try shunting one of 
them at a time by .0001, .0002, and .0003 
pf condensers. As a last resort a tiim- 
mer or padder condenser may be needed, 
but that is very undesirable as they do 
not stay put sufficiently and cause bad 
drifting especially w'hen the weather 
varies. 

ADJUSTMENTS FOR QUALITY 

Once the oscillator is working, the 
next step is to obtain good wave-form 
by reducing- the shunt resistor between 
the 6K7 screen and chassis. Try shunts 
of 1, .5, .25, .1 meg., etc., until oscilla- 



Fig. 3—How the condeoser plates are shaped. 


tion stops. Then ^connect in the smallest 
standard size that allows operation. This 
adjustment should be made at a fairly 
high frequency, say around lOOO or 
2000 cycles and is facilitated if a 
cathode-ray oscilloscope is at hand to 
observe the w'aveform. Now the oscilla¬ 
tor tuning control should be manipulated 
to determine the lowest possible fre¬ 
quency that can be produced. If lock¬ 
ing-in occurs at too high a frequency, 
it may be due to imperfect grounding of 
coil cans, insufficient screening around 
gang, presence of r.f. in the output 
(cured by shielding of 6V6 together 
with a .()0025-pf condenser from 6V6 
plate to chassis) or an open by-pass con¬ 
denser somewhere. Reduction in size 
of the 6K7 coupling condenser from 
.0005 to .0002 pf (or smaller) may help 
keep the circuits independent. 

The particular oscillator shottni had 
a wooden case and provided frequencies 
lower than 10 cycles per second. When 
a metal case is used, even lower fre¬ 
quencies can be obtained but care in 
shielding and wiring layout is most 
important. Frequency response of the 
output can be adjusted slightly by vary¬ 
ing the capacities of the four condensers 
associated vnth the 6V6. 

Calibration is best performed against 
an already calibrated oscillator by 
means of Lissajon figures on an oscillo¬ 
scope, but other methods such as by 
beats and by bridges are also possible. 
Very accurate calibration at 20, 30, 45, 
60, 90, 120, 150, 180 cycles can be ob¬ 
tained from an accurate 60-cycle supply. 
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TRANSATLANTIC NEWS 

(Continued from page 29) 

one of yours reference must be made 
to a comparative table of wire gauges 
before the inductors can be wound, for 
your B, & S, and our S.W.G. are quite 
different. I remember once winding a 
large solenoid with No, 30 wire as per 
instructions and wondering why there 
was not room on the former for all the 
turns. Then I realized that No. 30 was 
B. & S., equivalent to our No. 33. 

BIG POSSIBILITIES 

Two recent American developments 
have made a big impression on technical 
folk over here. These are the subininia- 
ture tubes and the system of painting 
connections with silver solution instead 
of using wii'es. I have heard of en¬ 
gineers who are contemplating special 
trips to the U.S.A, to investigate just 
these two things. What hurts me more 
than I can tell is that I got the idea of 
painting connections on radio panels 
about 20 years ago, I spent a lot of 
time and a good deal of money in buying 
and trying out every kind of metallic 
paint I could lay hands on. The only re¬ 
sult of all that work was the discov¬ 
ery that most of them were pretty 
good insulators! 

THE TENSION FILE? 

Is the tension file available in your 
country? If it is, I can recommend it 
as a very handy tool for the radio work¬ 
shop, As the drawing show’s it is a 
round file about one-sixteenth inch in 
diameter, made with a knob at each 
end. To use it you fit it into an ordinary 
hacksaw frame by means of a pair of 
special clips and tighten it up just like 
a hacksaw blade. You then have what 
is to all intents and purposes a metal 
fretsaw. With the tension file you are 
not confined to cutting along .straight 
lines, as you are with a hacksaw. You 
can cut curves, or even turn corners at 
a sharp angle. In fact the tool enables 
one to do a thousand and one neat shap¬ 
ing jobs which were previously almost 
impossible in the average amateur 
workshop. In England the files are ob¬ 
tainable in three different cuts, coarse, 
medium and fine. 

NEW RADIOS 

New radios are slow in coming along. 
Our radio industry shut down on the 
manufacture of domestic radios in Sep¬ 
tember, 1939. Result is that the vast 
majority of the radios in use in Britain 
today date from 1938 or even earlier. 
There is no large supply on the market 
yet, for the government insists that a 
big percentage of those produced should 
be earmarked for export. Most of the 
sets in the shops are small and simple 
types which show little advance on pre¬ 
war designs. One reason is shortage of 
both components and materials, owing 
to the need of wood, plastics, metals and 
labor to erect and equip the houses now 
being built to replace some of the mil¬ 
lions destroyed during the war. How¬ 
ever, we are promised better things in 
the fall! 


“TAB” 

That*s A Buy 
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CRYSTALS MTD GUARTD 2 
to 10 mc*9 ACTIVE OSC’S 
LOW TEMP DRIFT, each .85 
FOUR FOR . $3.00 

DC-9 CRYSTAL lOOOKC VAC¬ 
UUM STD's ± 10 eye'a $5.95 

lOOKC CRYSTAL STD*S 7.20 


Pioneer Instrument 
Autosyn Bendix 

CK'5&AY101*D Paired Trans- 
oiltter & Ueevr. New Gwt, in- 
spi<l. fot teletiietering or remote 
signalling. Operates 24-2S Volts 
400 cycle* or 18-24 Tolta 60 cy¬ 
cles. C'boiplele with all gearing 
— Oort, cOBt over $100.00. 
*’TAll” special $2.95. 



J.VN 1625 new Bo.vm (807) 85c 2 for ... $1.55 

CK 440A/2C40 RCA Lighthouse tube (Sll) . • 6.95 

CL 164 1/HKOO RW.H.V. KeCt (S2.75) . 1.95 

RC'A 6.\C7 JAN new 4 for . 3.00 

.5CP1 * Kochot ,$<7.00: 3Bp| & Socket .... 3.95 

WE seSAs Tubb UliF aOwatt to I700mc s new 7.9s 
WE 7f»nA Tube UHF 20 wait to iOOOric'r new 5.9S 
'VE 7>7A Dr»or Knob Tube now 1.95 

WE 307A RF. Pent. <L.P.«l3) . S.95 

WE 330A KF. Pent. (1.P.S24) . . 6.95 

JAN 805/005—\T143 (LP.SU) . 4.95 

605/61*5 K.iy Tubcft (L.-iS) 75 4?) 2 for . I-OO 

RCA 2V3C JAN II.V. C’BaV Beet. 16500V 1.25 

JAN 872A New S'C inap. $3.75 O 2 for .... 7.00 


G’msb all 115V/ 


New W.E. Beachmaster Amplifier Navy parts 
W.E. Dynamic microphooo D-17334 D-A ..$ 9.95 

W. r,. Dynamic microphone Cartrldue . 3.95 

W.K. DynamicnilcrophonoTransfomier Input loo 
W.E. 250uaU Trumpet & Nino Drivers ... 125.00 
GE Vacuum Condsr SOmmfd/lSOOOv Z-60a. . 3.95 


(L.P.$3.00) . $1.25 

ll\21S Raytheon now aJ*S2 4.30)FW 500V /I 5A 7.95 
\R150 JAN new fL.P.$2.80) 75 4?t 2 for . . . 1.30 

RCA 0002 J/\N new a.r.S2.0O) 65e. 2 for . . . 1.2 5 

RCA 30 JAV (L.P.$1.20) .65 4? 2 for . I.IO 

RCA IE7G JAN ai.P.$2.80) $1.50 2 for . . 2.50 

HC4 12 Sweep Ckt 'ecope conversion kit. 18.00 

McElroy AN/GSC-Tl code oracllcc set . 22.50 

Crystii) Rectifier Test set T8'268U . 18.00 

neinemnn 0322 m.'igiietic ck’t I kr. DP lOamo 2.95 
Helnem.'in 0322 maimcllc ck't bkr. SP dfSl253mp 2.9 5 
Alr-Fllter fiber-g^lnss Cart' SxOl/axVa"; 3 for . . 1.00 

El COR DC dynamotor* 

new Gt'd Overseas Packed- 
ANinsp, HLeff. 

InPl 12V/8A or 24V/4A. 
output 500V/50inn. Input 
fame, output 275V/110ma 
A 12V/3A 

“TAB-' SPECIAL each 
UNIT $1.95 OB Roth 

^ units (2) with filler $3.49. 

^ Wgt. 9 lbs.; 7%'Xa2Ti*H 

x»^nv. Each 
OanBervallvely rated. 

Fwftrh aiIAII lOA, l2r,V ©PST Rot.irv . 5 .79 

Multi-switch .ipolc 5 i»ob six gang (»7.39i ... I .75 

Mu tUsw tch ipoie llpos three ganc ($3.12) .75 

Multi-switch ipoie llpos two gang ($2.20) . . .59 

Muitl-awitch 3poic 3 pob two gang ($2.79) .79 

Ceramic-switch 3potc 3pos two gang ($2.05) . . .89 

Ceramic-switch 2pole 6pos two gang ($2.05) . . .89* 

Ceramic-switch Ipoie I'Jpos one gang ($2.25) . .89 

Switch AH&II Toggle 15AI25V “Und APP** .. .89 

Pnven attenuator "L” 50O0ohm l0nB/20pa8 . 1.4$ 

Daven attenuator “POT'' SOOOOohmsOODB /30pos 5.90 
Daven attenuator '*T'' 600/000 ;20pos . 4.95 



Transformers & Chokes Nc\ 

_ 60,cy Pri 
Transformer C'Ray 4000V/2ma shielded GE . . 
Tmnsf C’Kay Fll. 0.3V/2A. 2.5V/1.75A. GE 
Transf 1600V/2ma. 2.5V/1.75A. O.GV/O OA GE 
Transf Bias Sec 90.80.70V at I amp GE .... 

Rectifier GE ru-Oxlde FI 50V/.5amp . 

Tn^ Fll 6.8VA4V/10A. 6.!W/0A. 5V/3A. 5V/3A 
Tnsf p 2000VCrr/250ma. SW/3A. Osed GE 

750VCT/220ma $3.25: 800VCT/270ma . 

Jnsf WeF 1330VCT/I70ma $4.05: e.3V/8A . . 
AuUi Trans I 15.160.1 70.180V/1.0.%-1.78 Amp 
T^vO e.3V/.3A. 7V,'14A. ."iV/OA. 5V/3A. GE . , 
W.L. Tnsf 1 15V/60cyprl 5 V/26A sec 15000V Ins 


$3.95 

3.00 

2.95 

2.95 
2.99 

3.95 

6.95 

3.95 
1.65 
2.9$ 

5.95 
4.50 


lUythcofi cased 840 VCT/ll0roa.$30VCrr/21 
ma. 5V/3A. 5V/3-4, 6.3V/1A. 6.3V/.3A. 

nv Ins ($28) . $ 2.50 

Two for $4.50; Five $19.00. 25 for ... 45.00 

GE 10hy/250mu/100olim choke . i.65 

Thordarson 8IIy/l50nia/200ohm. two for .. 1.94 


57.95 

5.95 

3.00 

2.80 


condsr oil A'VX 1510. 0.5mrd/1500WVDC 

Tvro for .. . .$ |.|5 

Condsr oil CD-TI*A, 2mfd/600\VWDC, 

Tivo for . .. . 79 

Molded . 0 Imfd/ 600 W^’DC —100 for $7.50. 

1000 .. 30.00 

Buss & little fuses 3Aa/250ma. 48 for ... 1.00 

Weston ^mi—lO-hfiDII 500/G00 ohra L . 3.95 


Kenyon ll5V/60<y pri 5V/60A see ll.V. ins. 

Kenyon Pwr rrans BC4 12 C*Rnv tune ill A P 2500V 
Thord Ill-Fl PP6L6 oulpt 3800 pri. tap sec. . 

Choke GE 101Iy/250ma/I lOohms. two for • 

Kurmnn adj 1000 cy AC source New G'l .... 

TBV tleadseU A microphone with Plug (LN)G'I 
VitreouH Res. 17 500 ohm 26 W TaP .at7500. 3 tar 
IRC Resistor lOOOOO ohms 40W on.05:3 for 
Sockets Amphenol S8TN octal HF. 25 for ... 

Sockets Amphenol 4DS.S8 octal Ceramic. 10 for 
Socket AmPhenoL 40-SS1IL Magnal Ceramic3 for 
Socket Johnson 50\V. no. 21 IB (Sl.OO)2for 

RCA 806 JAN-CRC New Gt'd Fil 
7.5V/4Amp, Plate I500V/200 Watts 
Rated 140 Watts output each ’*UKF*’ 

(List $7.75) •TAB'* Prl(» $2.70 (© 

2 (or $5.00 

Jolinson UX sockets - 224 (60c) 

2 for .49 

GE&Wst 807 JAN (LP $2.75) 1.35 @ 

2 for 2.50 

GE&Ilay 955 JAN (IJ* $2.85) .65 @ 

2 for 1.25 

\’T127A/lOOTa UUHF 100 watts 

2 (or 7.50 

pineptal A AdJ Ring ($7.00) .. . $1.1S 
n * Shield 4 for l.QO 
Socket National 7 IT^g Ceramic XC.7S: 4 for 1.00 
Socket National 5 Prong Ceramic ,\C-5: 4 for 1 OO 
Socket National Octal Ceramic ClR-8: 7 for . . 1.00 

Socket llanimarlund aCORN UllSOGO: 4 for . . I.OO 

UeslBtOrs Kit lOOBt l/^AIW 60 to 2 meg . . 2.50 

Condsrv Kit oty Sllvermtoa 5U for . 2.00 

Vol octrois kit AB-J 50 to I meg; lO for . . 2.50 

Butterfly UHF Condsr wllh 703 snckei ($05) 3.95 

Cord SJ ilvl-duty 10 ft ext'sfon M&F plugs . . 3.00 



Punched chassis ia^ 4 'T-x 6 ''Wx 3 "'II Xmlttcr . . $ .35 
launched chassis 10t3''Wx2'TT Pwr Sup . .65 
GE 3 Cond Tinsel "SJ” new rubber cable 

too ft . 2.49 

Navy Sea Trunk, l2»x22fV4'’x I 8 »used L.N. ... 3.95 

Mallory NFl Radio noise filter 57c (3> 2 for .98 
Condsr 25mmf<|/1 OOOOVAC wkg. neW. 3 for .75 
GEoHO.ImMlSOOWYTK* .65: 0.1 mfd,3000WVDC 1.25 

O.tmfd 7 500WVDC, 84.50; 0 25mfd 3000WVDC 2.95 
.Olmfd 150OWV*DC M/TubUlars. 10 for ..... 1.50 

.02mfd 0 OOWVDC M/Tubulars. 10 for . l.lO 

Condsr mica .Olmfd 250OV Test $3.40. 2 for l.oO 
Condsr mica .001 or .002mrd 8000V (U>$32) 3.90 

Condsr Mica CD .005mfd/6000VAC (LP$12) 

2 for . 1.49 


\VE 200 Rilcroamps 3%' ltd blk erase . $ 4.95 

SImPsoii one ma 3%' HU hik case. 3 00 

Hallicrafters .MO&XTAL I IT- 4 units BO610 

($30) .. 2 95 

Weston 4?G Sq 3" B C 15VAC. 4 25 

Weston 506 ltd 2%" IFC 250ma DC. 3.95 

Wesinhse elapsed lime Indicator 115V/60cy 4.50 
OR Varlac 200 CU new G'lnsp . 13.95 


''•f' Cn-stal I>t21-22.23-26 i^ad scaled 4 for 
NJ -E. Time delay relay 116V/5 nmn cts 30 sec 
Condsr oil new G'lnsp 16mfd/400WVDC We 

2 for . 

Condsr 0.5mfd/600W\T>C Bathtub. 5 for 
Cond.sr 1 Omfd/0OOWVDC (2/2.6mfdA5mrd)2 for 
Ckmdsr 20mfd/600WVDC (1-2-4-5,Smfd) 2 for 

g ondsr 3mfd/330VAC/l OOol\'\’DC GE. 2 for . . 
ondsr 2mfd/2000W>T)C WACD. 2 for . . . 

Condsr 3mfd/20o6WVDC. 2 for . 

Condsr 10mfd/660VAC/2000\V'VDC GE ($ 22 ) 
Condsr 1 5mfd/660VAC/200OWVDC GE ($2®) 
Condsr 2mfd/12500WVDC Wstghse ($210) . . 
Condsr 1 mrd/2,6000WVDC Wstghse ($005) .. 

Condsr 4mfd/1SOOWVT^ oil ins'ltora. 2 for . . 
Condsr Omfd/tSOOWVDC oil ins’ltors, 2 for . . 


2.35 

1.00 

2.50 

5.00 

2.50 

4.25 

5.00 

2.70 

3.00 

25.00 

75.00 

4.00 

5.00 


"TAB" 

Special 

Ntvy TBV portable ultra 
ni-Fre<l. 28 to 80 mc’s 
transcclrer Voice A CW 
Spot calibrated. In(dud- 
iRg crystal calibrator, all 
tubes. adJ. ant; phones, 
mlko, carrying caje $36,00 
each. Two for $58.00. 
Additional sP.ire parts, 
vibrator supply. Trunk. 
Antenna, manual and 
other spares $25.00. 



lUythcon 866.\ flla- 
ment traiisformer 
115V 60c pri. 2.5 
Vet HA Sec and 
Two new UCA 866 a 

tube* . $5.90 

With Mlllen raps 
and sockets $7.00 
lUythcon Trans - 
former only $3.25 

TRANSFORMER 
HIGH VOLTAGE 

new 115 & 203 v 

50/60 cy llOV'. 

CT/2l2ma Collins mfged Chicago Trans.$4.95 



$2 Min. or(lers FOB N.Y.C. Add Postage all orders and 25% deposit. WHitcliall 3-3557. Send for catalog 
300. Snoeialists In International Export. School, College A Industrial trade. Buy thru “TAB** and save. 


“TAB”, Dept. RCtt, 6A Church SI., New York 6, N.Y., D.S.A. 
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Automatic 

record changer 


Model C-100 

• Physical Size: 

15 ^ 4 " X 12*/2- 

• Plays Twelve 10'* 
or Ten 12'' Records 

• Noiseless 

« Child-Proof Mechanism 

• Crystal Cartridoe 

• Reject Button 

• Finished in Neutral Bei^e Crackle 

RECORD CHANGER ONLY $1795 
Your Cos4 Each 



leatherette base as illustrated 

Above—Model H lOO 


Brown Finish, Made to Fit 

YOUR 

Model C-100 Record Changer. 

COST 

6 ^ High, with Grille for 5" 
Speaker. 

$4.25 ea. 


PM SPEAKERS 

4" Alnico (5) PM Speaker 
S'* Alnico (5) PM Speaker 
6 '^ Alnico <5) PM Speaker. ... 

PHONO AMPLIFIERS 

1-Tube Phono. Amplifier 
3-Tube Phono. Amplifier. 


.$1.39 ea. 
. 1.49 ea. 
. 1.89 la. 


..$2.35 ea. 
. 4.50 ea. 


TUBULAR ELECTROLYTICS 


Orders are now being accepted for immediate 
delivery—no waiting. Terms: 2% check with 
order. Or 25% deposit, balance express C.O.D. 


100-MFD- 25 

V. 

.$ .22 ea. 

lO‘MFD-450 V. 

$ 

.29 ea. 

10-MFD- 50 

V.. 

. .22 ea. 

16-MFD-450 V. 


.39 ea. 

20‘MFD-150 

V.. 

. .22 ea. 

10-10-MFD-450 

V. 

.59 ea. 

30.MFD-150 

V.. 

. .29 ea. 

20-20-MFD-150 

V. 

.29 ea. 

40-MFD-150 

V. 

. .39 ea. 

30-20-MFD-150 

V. 

.39 ea. 

50-MFD-150 

V.. 

.45 ea. 

40-30-MFD.150 

V. 

.45 ea. 

S-MFD450 

V.. 

. .25 ea. 

50-30-MFD-150 

V. 

.59 ea. 


HOLLANDER RADIO SUPPLY CO. 

549 West Randolph Street Chicago 6> Illinois 


TELEVISION FOR TODAY 

(Continued from page 56) 


and R3 back to the cathode by way of 
the secondary of the LF. transformer. 
As a result of the current flow, a volt¬ 
age is developed across R4 with the 
polarity indicated. Since the incoming 
video signal has a negative picture 
phase the plate reaches its greatest posi¬ 
tive value at the blanking and synchro¬ 
nizing pulses. The greatest current flows 
at this moment and develops the great¬ 
est voltage across R4. The video por¬ 
tion of the signal drives the diode plate 
only slightly positive and results in a 
relatively small amount of current flow. 


The voltage that appears across R4 
is the a.g.c. voltage. It is applied from 
grids of the tubes to be controlled 
through the filter composed of R5 and 
the O.OS-pf condenser. The filter has a 
relatively long time constant (T = RC 
=r 0.0005 sec.), existing for about 10 
horizontal lines. With this time con¬ 
stant, the 0.05-Hf condenser, which is 
effectively across R4, charges to the peak 
value of the voltage across the resistor 
and retains this charge for a relatively 
long time. However, the peak voltage 
across R4 is determined by the syn¬ 


chronizing pulses 
of the video signal. 

Hence, the con¬ 
denser charges to 
this peak voltage 
and then <iis- 
charges so slowly 
that the rapid vari¬ 
ations due to the 
smaller image volt¬ 
ages are ineffective 
and never reach 
the grids of the 
controlled tubes. 

Only changes in 
the level of the syn- 
' chronizing pulses 
are elfective at the 
■ preceding tubes. This is the desired ac- 
i tion because, with constant carrier 
signal strength, the peak pulse voltages 
are also constant. With no signal ar¬ 
riving at the receiver, no voltage is de¬ 
veloped across R4. 

1 The plate of the a.g.c. diode and the 
grids of the controlled tubes are nega- 
I tively biased by a voltage obtained from 
the negative side of the power supply. 
This voltage is in addition to the nega- 
1 tive a.g.c. voltage and repi*esents the 
minimum fixed bias on the tubes. There 
is -30 volts between the end of R1 
and the grounded side of R3. Approxi¬ 
mately 13 volts appear across Rl, leav¬ 
ing the remaining 17 volts for R2 and 
R3. Rotation of the center arm of R2 
will permit adjustment of the amount 
of negative voltage placed on the diode 
plate and on the controlled tubes' grids. 
In this way the amount of a.g.c. volt¬ 
age fed back to the grids can be con¬ 
trolled. In addition, the d.c. negative hi- 
as of the grids may be altered, resulting 
in more or less gain for the video signal 
passing through the set. With greater 
gain, a stronger video signal is applied 
to the grid of the picture tube and a 
greater degree of contrast is obtained, 

CORRECTION 

No wire sizes were given on the coil 
table of the Signal Generator, on page 
778 of the August issue. A revised coil 
table with wire size is: 


Band <kc) 

Turns 

Tap 

Wire aixe 

100-300 

500 

150 

30 enamel 

300-900 

180 

45 

28 enamel 

900-2700 

16 

10 

28 enamel 

2700-8100 

17 

3 

28 enamel 

8100-21000 

5.2 

1.4 

26 enamel 

A 2.5 

millihenry 

r.f. choke, tapped 

between 

the first and second pies from 

the bottom may be 
100-300 kc band. 

used 

to cover the 


We are grateful to Mr. L. Donivan, of 
Bronx, N. Y., for calling our attention 
to the omission of wire sizes. 


YOUR ELECTRIC DRILL 

Has 100 Other Uses 

when used with K-iax attachments 

METAL SAWlNfi . . . SHEARINfi 
RIVETING ATTACHMENTS 
Dept. R. Write for illustrated circular 

K-JAX, 2600 Canton St., Dallas, Texas 



FROM 
VIDEO l.f. 
OUTPUT 

UoqJ 



l30V. GRID RETURNS 


Fig. 6—A gain con¬ 
trol. 
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INTERCOMMUNICATOR 

(Continued front page 55) 


although slight in a good unit, can still 
be objectionably loud in the quiet of a 
bedroom at night.) 

Si and S6 are ganged with S4 and S7 
in the form of a four-pole two-position 
lever action positive type twitch. S7 
makes or breaks the 6.3 volt leads to the 
pilot light. The function of S4 will be 
treated in the following paragraph. 

In each substation is located a double¬ 
pole single-throw switch in the form of 
a spring-return push button. These 
switches are normally open. When 
closed, one side completes the relay coil 
energizing circuit, thus closing both 
^ pairs of relay contacts. This, in turn, 
applies B voltage to the amplifier and 
brings the filament voltage up to nor¬ 
mal level. The other side of the substa¬ 
tion push-button switch connects the 
substation speaker voice coil to the am¬ 
plifier input, through S4. This connec¬ 
tion by-passes the regular voice coil 
leads and the master station selector 
switch S3, thus allowing the substation 
to call the master station even though 
the latter's power switch is ‘‘off,^' 
and the selector switch is set to 
the wrong position. If the ensuing con¬ 
versation is of any length, the master 
station operator may set the station se¬ 
lector switch properly and throw’ his 
power switch to “on," thus relieving his 
fellow conversationalist of the duty of 
holding in the push button. When the 
master station power switch is turned 
“off" upon completion of the conversa¬ 
tion, S4 is returned to position. 

The other side of the substation i 
(Continued on page 70) 


LAST MINUTE 
SPECIALS! 

Each 

Iron Cord Sets, 6 ft., fine quality * 

G. E. Wire with plugs $0.42 j 

Elxtension Cbrd Sets, 7 ft. with 

3-way cube tap .41 

Excelld Automatic Iron, 1000- 

watt 7.25 I 

1-Burner Hot plate 2.40 ! 

Steam Electric Iron 8.48 | 

Dominion Electric Room Heater 5.90 ' 
Electric Heat Pads, 3-heatcontrol 3.30 

ELECTRIC COFFEE 
MAKER SET 

Consists of a beautiful Electric Coffee 
Maker Stove, 8-cup Glass Coffee 
Maker, Attachment for Grilling, also 
Attachment for Making Toast, 6.85 
(O.P.A. Retail Price $9.98 each) 

Write for illustrated literature 
featuring other merchandise. 

2% discount for payment with or- 
der, otherwise shipped C.O.D, net, 

SHEFFIELD RADIO & 
APPLIArVCE CO.^ live. 

916 W. Belmont Ave., Dept. D ChicaRo 14, IlL 


Build Your Own 

Jfn JQadio Kiii 

The design, engineering and materials 
simplify construction and insure excel¬ 
lent reception and tone. 

Cabinet is beautiful examj^le of crafts¬ 
manship, made of choice veneer. 

Tubes Required: Two I2SK7. One 12SA7, 
One 12SQ7, One 3&L6. One 35Z5. 

YOUR COST WITHOUT TUBES, $16.80 
Terms— 10% Deposit with Order, Balance C.O.D. 
Immediate Delivery 

RADIO CORPORATION 



IlST WIRE IT 

All Parts Are Mounted 

ATOMIC HEATER I 


DEPT R.C, 


104 PARK ROW 


NEW YORK 7. N. Y. 


HOW TO PASS 


C o m'm e r c i a I 
Radio Operators’ 


FCC LICENSE 
EXAMINATIONS... 


Don’t Delay- 
Write Today! 


booklet 

Government requirements for 
all classes of commercial operator licenses. 

Tells where to apply for and take the examina¬ 
tions, examining offices, scope of knowledge 
required, extracts from FCC Rules and Regula¬ 
tions, extracts from FCC Study Guide and Ref¬ 
erence Material, approved way to prepare for 
FCC examinations, positive method of checking 
your knowledge before taking the examinations. 

Edition Limited—Mail Coupon Before Supply Is Exhausted 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Successors to 

Nilson Radio School, Founded 1939 
Smith Practical Radio Institute, Founded 1934 
RC-11 TERMINAL TOWER CLEVELAND 13. OHIO 

APPROVED FOR VETERAN TRAINING UNDER G. I. BILL OF RIGHTS 

M A I L THIS COUPON •mmmmmmmmmmmmmmmmm, 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

KC-n TERMINAL TOWER. CleTcland 13. Ohio 

Gentlemen: Please send your FREE Booklet. "How To Pass FCC License Examinations." 

(Note: This Booklet does not cover examinations for Amateur License) 

NAME . I have had experience in broadcast¬ 

ing D servicing D operating □ 

ADDRESS . ^ ^ 

mfg. Q CAA D Army-Navy D 

CITY . STATE ... amateur D other . 

Check license desired: 

^ “ D High School Grad. Collega 

Radiotelephone □ Ist. Class Q 2nd Class 

T> * 1 r-i , 4 ^. Grad. □ with degree . 

Radiotelegraph Q Ist Class Q 2nd Class 

1 now hold these licenses . If a War Veteran, check here Q 
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Navy Panoramic Adaptors I 

The Panoramic Adaptor tells you at a glance what is going on over a wide area 
of the band. When attached to your receiver, the adaptor will visually indicate 
whether there are signals present within the area covered. It will show the relative 
frequency of each signal, Relative signal strength, the type and percentage of 
modulation. This Navy unit was built to rigid specifications without consideration 
of cost. It will allow you to locate “holes’" in crowded bands, detect weak signals, 
and contribute generally to the improved operation of your price S A ii 50 
station. The RBV-2 covers a continuous band of frequencies only UA* 
100 Kc. wide. Operates on 115/230 V.A.C. 50/70 cycles. New 
and packed in original crates. Tropicalized. F.O.B. Chloaoo 


ARMY WALKIE-TALKIES! 

The BC-322 is a complete, portable radio communi¬ 
cation set. It is light enough to be strapped on the 
back and powerful enough for dependable voice 
transmission over a range of 10 to 20 miles. Fre¬ 
quency band 62 to 65 Me. These sets are new in 
original crates. The low price includes tubes, 
handset, telescopic antenna, batteries and battery 
adaptor, and carrying case. $75.00 F.O.B. Chicago. 
Model BC-222 has tw'o bands but otherwise the 
same as the BC-322. Frequencies from 28 to 38 Me. 
and 38 to 62 Me. These sets 
have been in service but 
have been renewed by the 
Government. New batteries. 

No carrying case. 


PRICE 

ONLY 


545.01 


F.O.B. Ctiicago 


Government 

Termination 

Material 


Condensert 

Resistors 

Spaghetti 

SwitchM 

Trantmittfno 

Tubes 

Wire—Cable 
Relays 

Tube Socket* 


Transform ere 
Volume Controii 
Vibrators 
B-L Selenium 
Rectifiers 
Dial Light 
A»embiie« 

Whip Antennas 


WELLS SALES, INC. 
4717-J W. Madison St. 

Chicago 44, III. 


USE COUPON BELOW FOR COMPLETE INFORMATION 


WELLS-SALES. INC., 4717-J West Madison Street, Chicago 44, Illinoia 

Please ship . for which $ . is enclosed 

□ Please mail free Amateur Radio Circular. 

Please send prices and information on the following items: . 


NAME ... 
ADDRESS 


SPECIALS 

Reevr tube grid cUn—pkge of 16 .2^ 

Acorn tube grid Nip—pkoe of 20 .. .. . Z5c 
Insulated spring plate cap (2*2: 807) . 0 ^ 

20.000 Ohm WW Pot^iongshalt; pkge of 4 51.00 

20.000 ohm WW Pots—screw driver adjust; 

pkge of 2 . .. . . • . • • • '<50 

5.000 ohm WW Pols—screw driver adjust, 

pkge of 2 ---- ; . ......... 850 

2.000 ohm WW Pots—screw driver adjust. 

pkge of 2 .. 40* 

Sond cheek or M.O.. include postage 

GREENWICH SALES CO. 

59 Corllandt Street New York 7, N. Y. 


Do you needz 

BINDING POSTS? 

f The XL FU»M ^DST with lU Bprln* 
Action aesuros Conetaat Contact and 
quick connoctlon. 

Manufacturod In All Aluminum Typ* M 
at i3c each. 

Aluminum Body. Bakollta Top Typ* Bl 
at iSc r.^ch. 

TyPM CP or NP. ALL BRASS—STAIN- 
LESS STEEL SPRING A PIN. PROVEN 
by 240 tnt. SALT SPRAY TEST NON- 
CORROSIVE at 28e each. 

Manufacturara and Oaalara LIbaral 
OUcounta 

X. L. RADIO LABORATORIES 

420 West Chicago Ave., Chicago 10. 111. 



No. 409AC 


Hu* It th, pouibit A C. pow*» OMlUt 

to lit tUndtid pluji. Rw«l», ryrlrti oi ipet w«1dv 
in pltc*. T*b» providt lor wrjp trOund «nd 1**1 
lold*iin9 of wit*. MOunlinf CCnl*rt 1-1/8 , Uktt 
Only 1” cU*i*nC* b*tk oF p«n«t. Und*rwrii«fi 
•pproved lor 10 *mp. 250V or 15 *mp. ® 

195V. 

WRITE FO« AlDENt "BLUE-BOOK" 
ALDEN PRODUCTS COMPANY 

BROCKton eaP. MASSAC>^USETrS 


RADIO BOOKS 

BY MAIL 


same oay Shipment on 90 % of all mail orders. 

Booki of nearly *11 radio publithcft. If you don‘1 kr>ow pnea, 
tend dapoiit and we'll th:p C.O.O. 

liv.uirjc .. EDITORS AND EN6INEEHS. lid. 

1305 Kenwood Road • Santa Barbara. California 



HOME 

INTERCOMMUNICATOR 

(Continued from page 69) 

speaker voice coil is grounded to a water 
pipe, as is No. 6 pin of the amplifier con¬ 
necting plug. The water pipe system 
cannot be used as one of the relay leads 
as well as a return for the audio signal 
because of the coupling betw’een the two 
circuits when the relay circuit is closed. 
This interaction would cause intolerable 
distortion. 

CONSTRUCTION DETAILS 

The 9^ by 7 by 2-mch chassis was 
built for the job of 22 gage galvanized 
sheet. A metal chassis front was pro¬ 
vided for mounting the controls and 
speaker so that the cabinet front could 
be made an integral part of the box. A 
standard chassis and panel could have 
been used. The usual precautions in sep¬ 
arating the input circuit from the rest 
of the amplifier should be followed. The 
power and interstation leads enter the 
master set through chassis-mounted 
connectors so that the amplifier may be 
easily detached for servicing. 

The chassis and panel layouts are 
clearly shown in the photographs. The 
power transformer is mounted in the 
lower right hand corner of the chassis. 
R6 is mounted on two of the transform¬ 
er bolts,, as is the two-prong plug as¬ 
sembly for the power-line connector. 
The relay is located between T1 and 
the panel. Immediately to the left of 
the power transformer the rectifier tube 
and the triple-unit electrolytic filter 
condenser can be seen. Next in line is 
the power tube, w'ith the 6C6 farthest to 
the left. Between the two amplifier tube 
sockets, and near the back edge, is the 
socket for the seven-prong plug termi¬ 
nating the interstation wiring. The in¬ 
put and output transformers are lo¬ 
cated under the speaker. 

Looking at the panel front, the power 
and talk-listen switches are located to 
the left, with the pilot light between. 
The volume control is positioned below 
the pilot light. The station selector is 
mounted directly below the speaker. 
Both of the latter two controls are po¬ 
sitioned below the chassis top. The ar¬ 
rangement described gives a convenient 
layout with minimum lead lengths. 

Ordinary bell wire was used for the 
interstation leads, the maximum voltage 
handled being 16 volts in the relay cir¬ 
cuit. By shopping around, seven differ¬ 
ent insulation colors were obtained, pro^ 
viding color-coded leads. Some inge¬ 
nuity will be required in getting the 
leads hidden in partitions, closets and 
! the attic, but no special precautions 
need be observed except to keep the 
I relay wires separated slightly from the 
I others when this can be done easily. The 
j use of bell wire keeps the cost of this 
part of the installation to a minimum. 
Connection blocks were inserted at stra¬ 
tegic points as indicated in the wiring 
diagram. Transformer T4, which is a 
door chime transformer rated at 16 
volts output, was installed in a closet, 
with a line cord switch as S8. 
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UNIVERSAL 1-KW AMPLIFIER 

(Continued froyn page 57) 


plished by means of the Variac or by 
means of a 200 watt, 110 volt lamp 
wired in series with the high-voltage 
transformer primary together with a 
switch for shorting out the lamp re¬ 
sistance for normal operation. 

5. Apply the reduced plate and screen 
voltage and quickly tune the plate tank 
for minimum plate and screen current 
indication on the milliammeter. Adjust 
the coupling between the plate coil and 
the output link circuit until the com¬ 
bined plate and screen currents are 
about 200 to 260 milliamperes. Watch 
the color of the 4-126A plates at this 
current indication: they should be a 
dull orange in color and should be of 
equal brilliance. If the plate colors are 
not of equal brilliance, this indicates 
that one tube is either receiving inade¬ 
quate excitation or is being loaded too 
heavily. It is sometimes necessary to 
move the center connection of a grid coil 
one way or the other before equal ex¬ 
citation to the two tubes is obtained, 

6. If amplifier operation appears nor¬ 
mal with excitation and reduced screen 
and plate voltages applied, momentarily 
remove the r.f. excitation from the in¬ 
put circuit and watch the plate and 
screen current milliammeter. If the fixed 
bias is sufficient, the plate and screen 
currents should drop to a very low value 
or zero. If the plate and screen curi'ent 
rises w’hen the grid excitation is re¬ 
moved, insufficient fixed bias is being ap¬ 
plied to the grids, the amplifier is oscil¬ 
lating, or there are parasitic oscilla¬ 
tions taking place at some frequency far 
removed from the resonant frequency 
of the plate and grid tuned circuits. The 
grid current should indicate zero. If 
grid current is indicated when the r.f. 
excitation is removed, this is a sure sign 
of oscillation in the amplifier. If no grid 
current is indicated but the plate and 
screen currents rise when the r.f. ex¬ 
citation is removed, the trouble is al¬ 
most certain to be insufficient fixed 
bias voltage. 

7. Now, with the r.f. excitation re¬ 
moved, adjust the fixed bias voltage so 
that the total plate and screen cur¬ 
rents are approximately 100 to 150 mil¬ 
liamperes. Rotate the grid and plate 
tank tuning condensers throughout their 
scales; at the same time watch the plate 
and screen current milliammeter. The 
current indication should remain con¬ 
stant. If it does not, parasitic or spuri¬ 
ous oscillation may be taking place. 

8. If there was a change in plate and 
screen current as discussed in step 7 
above, adjust the trimmer condensers 
of the two parasitic traps under the 
chassis until the plate and screen cur¬ 
rents remain constant at any setting of 
the plate and grid tank tuning condens¬ 
ers. 

9. Connect the antenna to the output 
link, re-apply r.f. excitation to the gi ids 
and apply the full plate and screen volt¬ 
age. Tune the grid and plate tank cir- 


7amou5 LUCY (fo!7m) 



Atl Original Parts 
Shipping weight 4 ibs. 


KELVIN ELECTRONICS 


• Used by Paratroopers 

• Used by U. S. Secret Service 

• Used by Land and Sea Forces 
Now available to you for the first time 

Siiiftll. rorapaci, uitra<offlcient. No ilriHlng or punching re 
<{uireti. Complete wiring diagram auppllod. 

• Uses 6 Miniature Tubes—ILrI. 1S5, 3 1T4 'b In ; 
superhet circuit. 

• 2 BAND COVERS 2*13 Megacj'cles. 

• Hoquires 90 Volts B and IH Volts 
A Buttery. 

• Iron Core (456 k.c.) I.F. Trans¬ 
formers. 

• B.F.O. for OV Reception. 

• CABINET INCLUI>E1>. 

6 TUBES INCLUDED 
(Losk Phones & Hookup Wire) 

20% Deposit irith Order — Inchide Postaoe 

76 CORTLANDT ST- 

NEW YORK 7, N. Y. 


cuits as before and adjust the antenna 
loading for a combined plate and 
screen current of 300 to 400 milliam¬ 
peres. Readjust the coupling between 
the r.f. excitation source and the am¬ 
plifier grid circuit to give the proper 
grid current required for full power in¬ 
put operation. 

10. If the operation of the amplifier 
now appears to be normal, the screen 
and control grid power dissipation 
should be checked before prolonged 
operation has taken place. The screen 
dissipation may be calculated by 
measuring the screen currents from 
the two tubes and* the voltage ap¬ 
plied to the screens. The power dissi¬ 
pation will be equal to E.Ii., where 
E is the screen voltage and U is the 
total screen current. The total screen 
dissipation should not exceed the values 
given in the 4-125A operating conditions 
charts. 

The grid dissipation is calculated 
from the following expression: 

Pff Ermplr 

Where Pg = Grid dissipation 

Ecnip = Peak positive voltage 
Ir = d.c. grid current 

The grid dissipation for ike J^-125A8 
must not be allowed to exceed S watts 
per tube. 

As the tables issued by the manufac¬ 
turer show, the maximum plate dissipa¬ 
tion per 4-125A tube for c.w. telegraph 
operation is 126 watts; for radio-tele¬ 
phone operation, the maximum plate 
dissipation per 4-125A tube is 85 watts. 
This means that at 100% modulation 
with a sustained sine wave, the plate 
dissipation will reach 125 watts per 
tube and, therefore, for radio-telephone 
operation, with normal efficiency, the 
plate power input will be limited to 
slightly over 700 watts per pair of 
4-125As. On c.w. telegraph operation, 
however, the full input of 1,000 watts 
may be used, 

Plate voltages up to 3000 may be 
_ (Co ntinued on page 77) 


2608 Ross Ave. 


DALLAS 1 


TEXAS 


MORE SMASH BUYS at 
National Radio Distributors 


IMMEDIATE DELIVERY 



The Famous National Radio Kits 

ALL PARTS MOUNTED, 
R^dy for easy wiring. 
.N'ew IniProsed A.C./D.C. 
Superhet. ftmturing Ulo«l 
I' osl'W'ur engineering. In- 
ciudlng beautiful modern de- 
lijm brown plastic cabinet, 
bulll'in loop anienna & new 
Alnico speaKer. Uses 12SA7. 
12SK7. I2SQ7. 50 IjG. & 35Z5 lubes. 

Trice (OoY^nlete with cabinet) . $11.95 

Ijoti of 50 or more (Complete with cabinet) 10.95 

Kit of 5 matched tubes for above . 4.25 

4 Tube A.C./D.C. T.R.F., bullt*ln loop antenna 
A Alnico speaker. I'rloe (Complete with 

cabinet) . 10.95 

Lots of 50 or more (complete with cabinet) 10.25 
Kit of 4 matched tubes, for above (12SK7, 

I2SJ7. 50L6 & 35Z5) . S.SO 


GLO-IRON 

The safe, cordless olas. 
tie toy that actually 
GLOWS In Sparkling 
Red through its trans* 
lucent body. 

Features smooth - steel 
Ironing base & On-Off 
switch. Complete <rllh 
battery & Bulb. 

Absolutely brand new A- different, will delight the 

youngster's heurtl 

TndiriduaUy & attractively boxed. 

Lift Trice ... .. $t.29 

Your Net (In dozen lots) Each .. 78 



Write for New Catalog. 


It’s Tree. 


National Radio Distributors 


1029a E.163St,Newyork59.N.Y. 



- The BUY of a LIFETIME 

Meter 

SHORT WAVE XMTRS. 

(72.2 Me) 

Complete with Tube . . . BRAND NEW 

One I Vk volt iJry eelJ .iml 67 Vh votU of n operates 
it. Ju.-u atterU dl'polc. key or mikc. eoiuiect the bat¬ 
teries and If* ready to use. Signal Corps spec wired 
with silvered wire, mica condenM>rs. and pred- 
aion rvslsiors. iUglily sLabIc circuSt with fxvLoss all. 
verud inductance. (Adjustable p.-iddcr.) Kciieniatlc sup. 
Plied. Convert.^ easily to walkie'talkie and Ham bandit. 
WelKhH less than « pound. Shipped by express only. 
No C.O-D.'s. *No r.irrel Post. A s.icrihcc at only $3. t0. 
Postal or exprvfls money order or certified cherii. 

NEWARK SURPLUS MATERIALS CO. 

324 Plane St., Dept. C, Neworh 2. N.J. 

SEND STAMP FOR GIANT CATALOG! 
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CONSTANT OUTPUT AMPLIFIER 

Automatic Gain Control for $i;q.5o 
PA systems or transmitters. vv 

★ Incredses effective output pov/er. 

★ 38 db Amp. gain—600 Ohm input 

and output. 

★ Prevents blasting and raises low 

levels automatically. 

★ Fine all-around pre-amplifier. 

★ Eliminates gain riding. 

★ Complete with tubes and instruction 

manual. 


TELESCOPIC ANTENNA 


12 ' 10 " extended — for receiver and trans¬ 
mitter—?^" dia. base, threaded 75 

base stud mounting — plated steel. ^ 


SENSITIVE HEADSETS 

HS23—8000 Ohm impedance, 
with ear cups, leather band, 
extension cord. 


$0.59 


DYNAMOTOR—P103A 


6 v. and 12 v. d.c. input—500 v. 
d.c. @ 224 Ma. output. Complete 
with relays, filter, fuses. 



WRITE NOW I 

for FREE catalog of 1001 different j 
items. All equipment of highest qual- j 
ity, made to rigid government specifi- 1 
cations at a fraction of cost. All items | 
brand new and guaranteed. Bargain j 
bulletins also mailed each month. 1 


Terms 25% Deposit 

Balance COD (No other way) 
If^rite: Dept. K.C.-23 


sumsm 

^mhrADiojNC 

2-S4 148th STREET 
WHITESTONE. N. Y. 


COILS, CORES AND MAGNETS 

(Continued from pape 27) 


must permit sufficient current to flow 
through the ballast for normal opera¬ 
tion, make available enough starting 
voltage, yet limit the current to a safe 
value at all times. 

Most inductances having d.c. in the 
windings have an air gap in the mag¬ 
netic circuit. This is to increase the 
apparent permeability over that avail¬ 
able without an air gap. The length 
of air gap which results in highest 
permeability and likewise highest in¬ 
ductance for the particular current 
conditions in the windings is called the * 
optimum air gap. 

Optimum air gap may be computed 
by proper application of the normal 
d.c. magnetization curve and the in¬ 
cremental permeability curve for a 
given steel and core. The procedure is 
rather lengthy and will not be present¬ 
ed here. The average experimenter 
would probably find it faster to use a 
test circuit and obtain appai^nt in¬ 
ductance, apparent permeability, and 
optimum air gap simultaneously. 

Circuits suitable for measuring in¬ 
ductance, determining apparent per¬ 
meability and optimum air gap, are 
shown in Figs. 4 and 5. The Fig. 4 cir¬ 
cuit is suitable for low and zero direct 
current. D.c. saturation of the trans¬ 
former core is eliminated with the Fig. 

5 circuit but the circuit has the disad¬ 
vantage of requiring two similar chokes. 

In either circuit the d.c. is first ad- 1 
justed to the normal working condition. . 
R4 and R5, Fig. 5, must be so adjusted 
that no d.c. flows through R3. This can 
be determined by a d.c. v.t. voltmeter 
across R3. Sufficient a.c. voltage is ap¬ 
plied to give the working values across 

Come to the famous 

COYNE 

TRAINING SHOPS 

where you learn by doing* 


RADIO- 

ELECTRONICS 

IN A FEW WEEKS 


Prepare For A Good Job Now With 
I A Lifetime Future! 

I Trained Radio-EIcctronlcs men needed now. They 
will be needed too In the veare to come. Don't be 
cauKht napping. Get a Raalo training now and be 
I ready. Learn by Dolna. Free employment eervice 
for life aftergraduation. Many earn while learning. 

! If you are short of money, ask about my Student 
Finance Plan. Now added TfalnlnR la Industrial 
Electronics and Electric Refrigeration. We are 
also cQuippcd to train those who qualify under G. I. 
Bill. We also have facilities for men with physical 
disabilitiee whether due to war or other causes. Fill 
in and mall coupon for details. 

SEND COUPON FOR FULL DETAILS 

R. W. COOKE. Dir.. Radlo-Eloctronlcs Dlv. 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St.. Dept.86-8H.Chicago 12* 111. 
Send Big Free Book; also details about Coyne Part- 
Time Employment and Student Finance Plan. 

□ SeM G. 1. BuUctm □ Physical Disability 

NAME.age . 

address . 

CITY . STATE. ... . 










Contains over 2000 Electronic 


and Electrical Hardware Items 

Permonent steel rock, complete with 40 screw 
top jors. Contoins essentlol hordworc such os 
screws, bolts, woshers, nuts, 
trimouts, various springs, lugs, 
clomps, grommets, rubber feet 
ond bumpers, snop hole plugs, 
rivets, eyelets, etc. NO. 1035 
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|[ TYPICAL RESCO VALUES! J 

NOKORODE SOL¬ 
DERING PASTE 

Mb. Con 49c 

G. E. GLYPTAL 
, VARNISH 

■ Con lOC 

10' COIL ROSIN 
CORE SOLDER 

9C 10 for 75C 

12" PORCELAIN 
INSULATORS 

3C 10 for 25^ 

6' AC CORD 

AND PLUG 

19c 10 for 1.75 

10-WATT ASSORT 

ED RESISTORS 

ISt 10 for 1.35 

' MICA CONDENSERS 

HIGH VOLTAGES 
15c 10 for 1.35 

Screw Terminal Strips 
2-11 CONNECTOR 
Ass't of 10 491* 

Tube Adapters tor 
Hard-to-Get Tubes 

29c 10 for 2.50 

Volume Controls — 
Ass't Values & Sizes 

19c 10 for 1.75 



10 X 23 X 3—1.86 
17 X 14 X 3 — 2.40 
7 X 17 X 3—1.23 
13 X 7 X 4—2.64 


CHASSIS 

All sizes tor all pur¬ 
poses. It the size 
you want isn't in 
stock, our Metal 
Shop will moke it in 
48 hours. 

10 X 17 X 3—1.50 
7x13x2— .99 
13 X S X 3— .99 


And Many Other Sizes In Stock 



I nni.Muu 


SERVICE CO. OF PENNA., INC. 


7TH AND ARCH STREETS. PHIIA. 6, PENNA 
Branchet of 5133 MorWat Sf. ond 3145 N. Brood St., 
Philo. Alig in Wilmington, Del., Easton. Pa.. Allentown. Po. 


72 


RADIO-CRAFT for NOVEMBER. 


19 46 































































THs secRers ourr ^ 

^/te Sp^ecicicAAiafi 

ACA^tOOVC AMPlIFtSR 

Oi- (^eoxIUf, ^elioe^! 

DlStGNfD BY A. C. SHANtY 


LI, as measured by an a.c. v.t. volt¬ 
meter. Connecting it across R3 will 
give the voltage drop due to the a.c. 
flowing through LI. 

The optimum air gap may now be 
found by varying the gap length until 
the a.c. voltage across R3 reaches a 
minimum with the a.c. voltage and 
direct current across Ll held to the 
working values. For Fig. 5 the air gaps 
must be the same for Ll and L2 and 
both varied simultaneously. 

INDUCTANCE FORMULAS 

The apparent inductance of Ll 
henries will be L, =: .159 X 


(RaEL)^ 


--R.2 


where R3 =: d.c. resistance of voltmeter i 
shunt in ohms, El=: a.c. volts across 
Ll, En^a.c. volts across R3, f=a.c. test 
frequency, and Ra^apparent resistance 
of Ll. (R, consists of the d.c. resistance 
plus resistance effects due to core losses. ‘ 

The latter are very low in good-grade laminated cores.) 
Usually R« is small compared to the inductive reactance of 
the coil and could be omitted, simplifying the formula to 

.169 R, El 

L. = -.. 

fER 

Because Ll and L2, Fig. 5, are in parallel, L. must be mul¬ 
tiplied by 2 to obtain the value for Ll. 

Knowing L., the apparent permeability can be found to be 
10* I L. 1 

M, =-- - I 

3.19 N^A Ki 

where 1 — length of core in inches, A = area of core in 
square inches, N =: number of turns in coil, and K, = stack¬ 
ing factor (usually about .9). 

The a.c. flux density in lines per square inch will be 

10 * 

B.c = - 

4.44fNAKi 

where Erm. = a.c, voltage across Ll and other symbols as 
before. 

To simplify calculations for average cores an Iron-Cor« 
Inductance Design Chart has been constructed in Fig. 0. 
The symbols at the scale headings may be identified from 
the previous text. The multiplying scales Xi, X^, Xo are 
used to obtain readings. 

The Inductance Design Chart is constructed to automat¬ 
ically allow a .9 lamination stacking factor. O^c points, 
and the B.c and TC. turning curves were prepared from 
data on 29 gauge (.014-inch) steel laminations having prop¬ 
erties similar to those on Curve 1, Fig. 1, which appeared 
last month. These properties were taken as an average. Some 
steels will give more inductance, others less. Now points and 
turning curves may be constructed for steels and cores with 
other characteristics. The balance of the chart would re- i 
main unchanged. 

The previous Bnc formula may be used to assist in select¬ 
ing one of the Bac turning curves or 0<jc points on the chart. 
Values of Bac may be less than 65 for 
some interstage a.f. transformers and 
smoothing chokes while for some output 
transformers and swinging or input 
chokes it may go well beyond 3500. 

Turning curve TC, is used to obtain air 
gap length for all values of Bac. 


^ r«.*Tu»yTiunury aevciopmcnr in ompitTiers cleverly 
deiigncd fa defy obtolescence ond omoxing in its 
performance. New circuits, new motcnols ond ne'v ' 
processes are oCtuolly combined in this one omptifter / 
to produce the most satisfying musical ompllfier the 
vrorld has ever known. |f you ore one of those discnmi-. 
noting persons for whom nothing less thon the best is ^ 
o disappointment, you ore one for whom the 

doiigned. Send for technical Irtoroture,^ 


flMPUriER CORP. of AMERICA 


1 398 Broadway, New York 13, N. Y. 

A. C. Shoney' s FM- AM AMPLIFIER MANUAL is still availoble at 25c 


Capacity range: 
35,000 WQttt; 115 
660 volts AX., 50 
800 cyniet; 6 fo 800 
volts D. C.; combina¬ 
tion A.C.—^O.C types. 


FOR RADIO AND 
ELECTRONIC APPLICATIONS 

ONAN ELECTRIC GENERATING 
PLANTS supply relitihle, econom¬ 
ical electrical service for electron¬ 
ics and television applications oi 
well as for scores of general uses. 
Driven hy Onan-built, 4-cycle gaso¬ 
line engines, these power units are 
of single-unit, compact design and 
sturdy construction. Suitable for 
mobile, stationary or emergency 
service. 


Mo<t«l shown ll from W3S' 
series; 2000 to 3500 watts^ 
powered by Onon two-cyl¬ 
inder, water-cooled engine. 


USE OF THE CHART 
Assume we have a core like Fig. 3 
(last month's issue) to be used for a 
smoothing choke. The core is 1 inch wide 
and stacked 1 inch high using 29 gauge 
(.014-inch) steel laminations, making 
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the area (A) =1,0 square inch. The 
entire core has uniform cross-sectional 
area (each of the two outer legs have 
one-half the area of the center leg). 
The core length (average length around 
each window as indicated in Pig. 3) 
U = 6.0 inches. Window is x 1 inch. 
Bac = 650 will be satisfactory and there 
will be 80 ma d.c. in the windings. The 
problem is to find the maximum in¬ 
ductance, L., in henries, and the opti¬ 
mum air gap, /., in inches. 

The more turns the greater the 
ductance but wire size, allowable 


in- 
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CEIVES LOCAL BROADCASTS 
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guaranteed to work 
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A Different, Positive Radio Tester 

The New Dynamic SIGNALER is revolution¬ 
ary , . » accurate , . - and quicker and easier to 
uaet The SIGNALER puU out a continuously 
varying audio signal from 5000 cycle* to well 
above short wave bands, including FM, Insert 
a signal at any point in the circuit. Surt at the 
plate of the output tube. Proceed from plalc to 
grid of every stage. Locate by lack of signal 
output, the defective sUge . . . aocur^y and 
rapidly. Complete isolation from AC Power 
Line. No complicated dials to fuss with! An 
output jack and variable gain control do the 
tritt. Use one probe for all tesU . audio, 
intermediate, and frequency. Us^ with an 
output meter* the SIGNALER is the most 
mc^em. emdent, way of ^rvicing the most 
complicated radio circuits. Complete with 
specif jack, lead, and probe, plus thorough, 
easy-to-understand instructions._ 


MAIL THIS ORDER FOR QUICK DELIVERY 


ELECTRONIC PRODUCTS CO. | 

662 Monroe Ave. Rochester 7* N. Y. 

Please send the following immediately. 1 understand my I 
money will be refunded if I am not completely saUifa«d,| 

Q Signaler Set Tester ^ $24.95 | 

□ Check or Money Order enclosed □ Send C.O.D.^ 

Name. | 

Address .. . I 


City 


..State., 


ELECTRONIC PRODUCTS CO. 

662 Monroe Ave. Rochester 7, H. Y. 
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Rudolek'i big Free Profit 
Guide Catalog and Profit 
Bulletin supplemcnU keep 
yau abreast af the 
rapidly changing radia 
sifuation. Buying from 
Radolek meons greater 
values, b^etter service 
I and more profits. Make 
' Radolek your buying 
headquarters. 

Large Stocks 
Fast Service 


SEND TODAY/ 


I RADOLEK CO.. DePl. C-t20 
* 601 W. Randolpli St.. Chicaoo 6. Ml. _ 

: Plea»e tend your FREE Profit Guide Catalog, 
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COILS, CORES AND MAGNETS 

(Continued from page 73) 

si stance and windo\v area will limit the 
number. Wire size and coil dissipation 
watts may be computed as outlined for 
electromagnets. If the coil resistance is 
too great larger wire may be used, 

A fairly reliable method is to select 
a wire, allowing 750 to 1250 circular 
mils per ampere. A wdre table and a 
few computations will show that 3500 
turns, No. 32 enamel wire, would go in 
the window and have a resistance of 
about 250 ohms. 

This information may now be applied 
to the Inductance Design Chart, Fig. 6. 
The column headed ‘‘Order of Scales’^ 
indicates the function of certain groups 
of scales and under each function is 
given the order in w’hich the scales are 
read at each setting of a straightedge. 
Mistakes will be prevented by writing 
down the reading for each scale. 

Using the group of scales “FOR D.C,” 
set a straightedge from 3500 (no, of 
turns) on N to 80 (no. of millianiperes) 
on M.A. and read 3.23 on Xi; From 3.23 
on Xi, to 6 (Igth, of core, inches) on 
In and read 4.02 on X.; Next from 6 
(core Igth,) on to 1 (core area, sq. in.) 
on A and read 8.78 on Xi; From the 
8.78 on Xi to 3500 (no. of turns) on j 
N and read 7.38 on X3; From 4,02 pre- 1 
viously obtained on X2 over the Bac = 
650 curve and read 222 on p*; From 222 1 
on p. to 7.38 previously obtained on Xj j 
and read 13 on Lu, the apparent in- I 
ductance in henries. 

The optimum air gap may be found 
by using the “AIR GAP“ group of 
scales. From 4.02 found above for X, 
over the point of the TC. curve read 170 
on paj From 170 on p» to 6 (core Igth.) 
on Im and read .0153 on Za, the total 


OSCILLOSCOPE 
FOCNDATION KIT 

5 INCH 

I Consisting of Case, Chassis, two shelves 
(right & left), tube shield and 
bracket, front 
panel, screen 
window 
frame, han¬ 
dle. plastic 
window sock¬ 
et, with 5CPI 
Cathode Ray 
tube— 
Special . 

18*? 

2x2 Tube $1.00 

Socket for 2x2 Tube .25 

H.V. Condenser ,5 Mfd 2000 V 1.95 
i KIT, without Cathode Ray tube 11.95 

1 5CP1 Cathode Ray tube only 7.40 

Tube shield and bracket only \ 1.98 

Highbridge Radio-Television 
and Appliance Co. 

340 CANAL STREET NEW YORK 13. N. Y. 



WHOLESALE 
RADIO-ELECTRONICS 
PARTS DISTRIBUTOR 


IMMEDIATE DELIVERY 
^ FROM STOCK ON 
TEST EQUIPMENT 

WATERMAN OSCILLOSCOPE 
S-IO-A Pocket Size $55.00 
G.E. 3" OSCILLOSCOPE 

Model CRO-3 A $79,50 
DUMONT OSCILLOSCOPE 
274 Five-Inch $99,50 

McMURDO SILVER 904 Capac¬ 
itance 

Resistance Bridge $49.90 
McMURDO SILVER "VOMAX" 
Vacuum Tube Voltmeter 

$59.85 

R.C.P. 448 Pocket Multitester $24.50 
R.C.P. 424A Volt-Ohm-Milliammeter $29.50 
R.C.P. 322 Tube Taster $41.50 

R.C.P. 461 AP Sensitive Multitester $43.50 
R.C.P. 664 Electronic Multimeter $45.00 
R.C.P. 322 P Tube Tester (Portable) $45.50 
R.C.P, 668 Vacuum Tube Volt-Ohm 
Capacity Meter $74.50 

R.C.P. 665 A.V.T. Volt-Ohmegger 

Insulation Tester $94.50 


KIT ASSORTMENTS 

100 Ass't—i /2 Watt Resistors—Insulated 

$1.95 

100 Ass't—I Watt Resistors—Insulated 

$2.50 

100 Ass't—2 Watt Resistors—Insulated 

$2.95 

20 Ass't—Volume Controls $2.45 

6-25 Ft. rolls Hookup Wire (ass't 
colors) $1.25 

20 Ass't Auto-Radio Suppressors $2.45 

PHONO AMPLIFIER 

3-tube, A.C.-D.C. — Completely Wired. 
Ready to Operate. Uses 50L6-35Z5-12SQ7 

$ 3.75 

^^(le$$ tubes) 


MAIL ORDERS FILLED PROMPTLY 



509 ARCH STREET 

PHILADELPHIA 6. PA. 

LOmbard 3-0513 
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length of the air gap, in inches, (See ' 
Fig. 3.) 

Although not a part of the problem 
let us suppose there is no d.c. in the 
windings. What will be the inductance? 
For this we use the ‘‘NO D.C.” group 
of scales. To proceed set a straightedge 
from G (Igth. of core) on L to 1 (area 
of core) on A and read 8.78 on Xi; 
From 8.78 on Xi to 3500 (no. of turns) 
on N read 7.38 on Xj; From 7.38 on 
Oac 

Xa to - -point on and read 37 

B.c = 65 

on La, the apparent inductance in hen¬ 
ries. If B.c is nearer 650 than 65, the 
La would be over 60 henries. No air 
gap would be used. Instead, the lami¬ 
nations would be interleaved as on any 
transformer. 

transformers, swinging chokes i 

Audio frequency and output trans- | 
formers arc designetl mainly on the i 
basis of inductance of the primary I 
winding, making the design problems 
similar to chokes except that secondary 
windings follow regular transformer 
procedure for impedance and turns 
ratios needed. Inductance values range i 
from 2 to 50 henries and more, the 
higher inductance values giving better 
low frequency response, especially when 
used with tubes having high plate re¬ 
sistance. 

Swinging chokes ai^ often desirable 
when the load varies widely. The main 
difference between a swinging and 
smoothing choke is that the former, | 
though designed for high d.c., has a 
shorter than optimum air gap. This 
shortened air gap lowers the inductance 
considerably at high d.c. loads and in¬ 
creases it at low d.c. loads w^hen com¬ 
pared to a choke designed for high d.c. 
only. 

The Fig. 6 chart is useful only for 
rough design of a swinging choke. Select i 
the wire for the maximum d.c. ma and [ 
assume some value for turns to fit on 
the core. Prom the chart determine L. 
at maximum d.c. and multiply the value 
found by 0.58 for the actual minimum 
swinging choke inductance. If this fig¬ 
ure proves to be unsuitable try again 
using new values for turns or core. 

After suitable values have been found 
for the maximum d.c. use all of them | 
except that in 2)lace of the maximum I 
d.c. ma substitute a value only 10 per¬ 
cent of the maximum d.c. ma and find 
the length of optimum air gap from 
the chart. Multiply the length as found 
by 2.6 to find the total air gap length 
to use for the swinging choke. Induc¬ 
tance ratio between maximum and 10 
percent of maximum d.c. will be about : 

4 to 1. A shorter air gap would increase 
the ratio but would decrease the in¬ 
ductance at maximum d.c. 

A handy reference chart of conversion 
factors and formulas (see page 27) 
shows some unusual variations. Un¬ 
identified symbols are explained in the 
text. 

Acknowledgement is given Allegheny i 
Ludlum Steel Corporation, United | 
States Steel Corporation, and American 
Rolling Mill Company for information 
on electrical steels. i 




Aircraft Receivers 

6 tubes: 3—12SK7. 1—12Sn7. 
1—12A6. 1—12K8; liange 190-550 
Ivc (EPeciry freq. desired) 1 G-3me: 
3-6iiic; 6-9. Inic; pnv^-cr 28VDC. 
mftl. by Western Elec., etc. Ship, 
vvi. J9 Ibi. OrigUial cost $90.23. 

YOUH COST. 

(Complete with tubes) ^ 

Army Aircraft 
Receivers 

BC-946-B 

Broadeest band from 520 to 1500 
be, tube complement; 3—12SK7. 
1—128H7. 1~12.\6. 1^12K8; can 
dynamotor aup- 
plylnK A & U power; can bo con* 
rerted to AC (T DC or 32 volt sets; 

3 staKos of IP „scd. 

3 Banir condenser. ^ ] 2 95 

Complete with tubes and schematic. 




Dyna motor 

DM-32A 

To match receiver; in¬ 
put 28VDC; output 250 
V ; original cost $33.95. 
Ship, wt, 6 lbs Qc 
Your Cost ea. 

Lots of 10 ea. 3.95 


Signal Corps Radio Receiver 

BC-341-B 2 tube set—1—12SQ7 : 1—12C8 ; 
original price $18.75; ship. wt. 

5 lbs. Your COST (less tubes) .. $3.95 


The Most Efficient Auto Radio Tuning 
Cable-Servicing Machine in Use Today! 

Completely fodrslgnrd to meet MODERN Servicinf requiremontx Uie NEW JFD REMOTE-O-CABLE RE¬ 
PLACER u ■ viul necessity In the workshop of every Aulo-radio tcrvicemaa 

1 SWEDGES SHAFTING TO PREVENT UNRAVELLING 

2. CUTS SHAFTING TO EXACT LENGTH 

3. REPLACES OLD FIHINGS ON NEW SHAFTINiS 
'4. CASING GROOVE AAAKES CUTTING EASY 


SUPREME FOUNDATION METER 

40 Micro Amps. 20.000 ohms per volt. 
4H' square. Manufactured by Supreme 
Instruments Corp. ^ 

Each . .. $8.95 


31/2" G. E, AUTOMATIC TIME METER 

60 cycle no volts. This time meter consists o( 
a cyclometer driven by a telechron synchjonmis 
motor. Connect to an electric circuit: It will, 
measure and indicate the number of hotirs. 
tcfitlis of hours or minutes that the circuit is 

YOUR COST . 


plus Khipptnir charsres 
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A MILO 
SPECIAL 

SIGNAL CORPS. 
TEST SET 

(Brand New) 


I •CHECKS CON- 
^ TINUITY OF CIR- 
i CUITS 


• TESTS 
DC 


FOR AC¬ 


UTES T S RE5I5T- 
' ANCE 

• CHECKSCAPAC- 
I T O R 5 AND 
FUSES 

• OTHER USES 

• PRICE INCLUDES 
EXTRA SET OF 

I TUBES- TEST 

I L E A D S — IN- 

STRUCTIONS 



$ 3.95 

complete 

A Sensational Hew Develop¬ 
ment in the Radio Parts Field 

FEDERAL 

SELENIUM RECTIFIER 


for: 


•CONSOLE RADIOS 
•aC-DC PORTABLES 

•Vibrator power supplies 
•intercom power SUPPL es 
••REPLACES MOST RECT. TUBES 


Orders 


6 to 49 


Of I to 



features 

J^^a^ic‘naTly 

Milo h« *w NEWCOMB, THOR- 

l,\'=RSoWsSNE‘R!^fuNGSOL. WESTON. 

S0% withorder, balanceC.O.D- 

Dept. RC 




u^tcC ^Jjtct/uyyiic^ 


200 Greenwich St., N, Y. 7, N. Y. 
BEekmon 3-2980-1 

(Cable Address) ^^MILOLECTRO NEW FORK*. 


COMMUNICATIONS 

A SUGGESTION AND COUNTER-SUGGESTION 


Dear Editor: 

I wish to make a suggestion that will 
make your magazine very popular, I 
think- I have had occasion to cut out 
many of your articles for future use 
and have been annoyed to find the arti¬ 
cle continued for one or two columns 
in the rear of the magazine. 

To remedy this aggravation I suggest 
that each article be complete in itself 
and any leftover space be dedicated to 
advertising- Also to refrain as much as 
possible from putting two articles back 
to back. 

Harold Lejuz, 

Long Island City^ .V. Y, 
(Many suggestions as to better make¬ 
up have been made to Radio-Craft. 
These range from a proposal to keep 


all the advertising in a separate section 
to the suggestion that all articles be 
backed up with solid advertising. Due 
to mechanical difficulties not less than 
the fact that no change would please 
everybody, it seems impossible to ac¬ 
cede to any of these requests. 

The satisfactory solution of the prob¬ 
lem is to file the magazine intact. Then 
obtain a small card-file box and a pack 
of file-cards at the five-and-ten-cent 
store. Write down the names of inter¬ 
esting articles and file alphabetically 
under subjects. Thus it will be possible 
to turn up in a minute all the articles 
on a given subject, not only in Radio- 
Craft but in other magazines, or even 
in books and publications not at the 
moment in your possession.— Editor) 


WHAT IS A RADIO SERVICEMAN WORTH? 


Dear Editor: 

Have just read the August issue of 
Radio-Craft. I have never written any¬ 
thing before but since reading, **Serv¬ 
icemen are honest,” page 774, would 
like to say: Down here in Texas, a 
serviceman would starve to death at the 
prices Mr. Roth suggests. Just yester¬ 
day I had to pay 58c per box of 10 pilot 
lights. If I figure right this is 5.8c each, 
and 10c retail is not much profit if you 
have to take the chassis out of the cab¬ 
inet, which you have to do in most 
midgets. He states you can replace a 
filter bank for $1.50. A three-section fil¬ 
ter (when you can get them) costs you 
9^c here. And that ‘‘clean up and re- 
align” for 50c takes the cake! I charge 
$2.00 for b.c- sets and $3.00 for allwave, 
and don’t think it’s a penny too much. I 


for one haven’t spent the money I have, 
as well as 18 years experience, to work 
for nothing. I think anytime a man has 
devoted his time and money for special 
training, equipment, etc., and can re¬ 
store a radio to its original perform¬ 
ance he should be paid a fair amount 
for his labor. My estimate on the job 
mentioned would — assuming the tubes 
to he valued as stated — be $9.25 plus 
$1.00 for pickup and delivery. I don’t 
think this is an unfair price, and neither 
do I have any complaints on high prices. 

Have read nearly every issue of 
Radio-Craft for 15 years—a great 
magazine. I am not writing this to get 
under anybody’s skin, but to quote con¬ 
ditions in our part of the country. 

J. F. Sneed, 

Waco, Texas 
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UNIVERSAL 1-KW AMPLIFIER 

(Continued from page 71) 


used for c,w. telegraphy; for telephony, 
however, plate voltages from 2200 to 
2500 are recommended. Although the 
author has successfully operated the 
4-126As with plate voltages as low as 
1000 volts, such low-voltage operation 
is not recommended as the efficiency 
and power gain of these tubes drops off 
sharply as the voltage is decreased be¬ 
low 2500 volts. 

Adequate cooling must be provided 
for the envelopes and seals of the 
4-125As where medium or full input 
power is applied to the tubes. A small 
inexpensive blower or fan will usually 
be sufficient to move the two or three 
cubic feet of air per minute required 
for cooling of the stem structure. Better 
cooling efficiency can be obtained by di¬ 
recting the stream of air upward 
through the holes of the Johnson type 
275 socket and the ceramic base of each 
tube. 


List of Parts 

CONDENSERS 

1—Variable condenser, 2-jfang, 99 n+if per eection, j 
7000 volts peak. 0.175 inch spacing. Johnson 
Type 100DD70 or equivalent. j 

1—Variable condenser, 2-gang, 105 nuf P^r see- ' 
tion, 2000 volts peak, 0.046 inch spacing, j 
JohntMn Type 100FD20 or etiuivalent. 

1—Fixed condenser, mica. .006 1000 volts 

d.c. 

1— Fixed condenser, mica. ,001 uf, 12.600 volts 
d.c. 

2 — Fixed condensers, mica, 0.01 pf. 1000 volts 
d.c.. or fixed mica condensers, .001 nf, 1000 
volts d.c. See schematic. i 

2 — Fixed condensers, paper, 0.02 pf, 600 volts ' 
d.e. 

2—Adjustable trimmer condensers, mica (or air), ' 

3 to 30 

COILS. ETC. 

1—Complete set (80, 40, 20 and 10 meters) 
Barker and Williamson 76 watt plug-in. ad¬ 
justable link type inductors. B. & W, Type 
JVL. I 

Incomplete set (80, 40, 20 and 10 meters) 
Barker and Williamson 1000 w’att plug-in. i 
swinging link type inductors. B. & W. Type 
HDVL. 

1—Jack bar—swinging link assembly for above 
HDVL inductors. ^ 

1— R.f. choke. 2.5 mh., 500 ma. 

2 — Parasitic trap inductors — 10 turns No. 14 
enameled wire %-inch diameter, pulled out 
to form a coil 1% inches long. Self-support¬ 
ing, 

RESISTORS ' 

1—Fixed resistor, 36,000 ohms, adjustable, 100 
watts, 

1 — Fixed resistor, 10,000 ohms, adjustable, 26 
watts. 

OTHER PARTS 

1— Filament transformer, primary 110 v.a.c. ; 
secondary 6 v.a.c., c.t. 13 amperes. 

2— Closed-circuit jacks (for grid and plate mil- 
liamraeter connections). 

2 — Eimac 4-125A beam tetrode transmitting ' 
tubes. I 

2—Special ceramic sockets for above tubes. John¬ 
son Type 276. 

1 — Milliammeter. 3^-inch diameter, 0-60 ma. d.c. 

1 — High-voltage coupler, ceramic, ^ to *4-inch 
shaft. 

1* — Coupler, insulating type, to ^-inch shaft. 

1 — Dial, direct drive, 0-100 clockwise over 180®, 

4 inches diameter. 

1—Dial, direct drive, 0-100 clockwrise over 180®, 
2^)4 inches diameter. 

1 — Phone plug, bakelite j.hell. 

1—Standard aluminum panel, 12*4xl9xH inches, 
black crackle finish. Parmetal Type 6681. 

1 — Standard steel chassis, 13x17x3 inches, cad¬ 
mium plated anish. Parmetal Type C-4636. 

2— Chassis mounting brackets. Parmetal SB-713. 

] — Cabinet for complete transmitter. Parmetal 

Type ^‘A*’ rack, 6lV4xl9-inch panel space. No 
ER-226. 
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Dial Cables, Dial Belts, 
Packaged Hardware, 
Cabinet Repair KiU 


9 SPEEDEX 

Wire Strippers 
Alignment Tools 
Ne-O-Litc Testers 


ORDER FROM YOUR JOBBER—SEND FOR G-C CATALOG 

. ENERAL CEMENT IMFG. CO 




ROCKFORD, ILLINOIS 


i 


A PRACTICAL 

RADIO 

MERCHANDISING 

« 

PLAN 


"SINGER" 

TUNER! 

Makes any anripliher into a 3- or 6- 
tube superhet. radio. 

Completely wired & ready to operate. 



"SINGER'' 

PHONO AMPLIFIER! 

3-tube AC-DC completely wired fle 
ready to operate. 

$295 

(LESS TUBES) 

Uses 50L6—35Z5—12SQ7 




"SINGER" 

RECORD PLAYER! 

Includes; 

3-tube amplifier, tone control, 5" 
speaker, fine motor, crystal pickup, 
handsome cabinet. 



Completely Wired & Ready to Operate 


IMMEDIATE DELIVERY!! 

25% Deposit Required JTith Order 

N. J. INDUSTRIAL CO. 

II HILL ST. NEWARK 2, N. J. 


SURPLUS SPECIALS 


5" Cathode Ray RCA Tubes $5,00 

G.E. 4mfd 2000 v Oil Condensers 2.00 

Eimac Transmitting 15 E Tubes 1.50 

W.E. 436 A Range Amplifiers 12.50 

New RCA DP 12 Direction Finders 100.00 


Other Surplus Bargains—Write 

TIBET ELECTRIC COMPANY 

47*46 Vernon Boulevard, Lono Island City I, N. Y. 


NEW CATHODE-RAY TUBES 

Sjyi'B In orfgituil scaled cartonn, S7.95 each. 12 pin 
diheptal socket for 5CP1 when bought with tube. 4^5c 
each; otherwise, aoc each. New 5CP1 Rleel shields, 
cadmium plated, nsq each. Include shlpplnr postage 
in your money order. 5CPI—6dbB.; shield. 3.lb«. 
New OS>i. 055. 056 and 057 Acom tubes in ortglnal 
Ciirtons. not reJecta, S9c each, postpaid In \f. S. 
^ Write for free electronic barq.iin Hit. 

OHIVIEYER ENGINEERING LABS. 

Fairview Blvd. Oept. K Hempstead, N. Y. 
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The Quality 

RADIO KIT 

available at a Record Breaking 
Low Price 

sensationally reduced below O.P.A. ceiling 
price 

MODEL S-5P 

Improved superhet¬ 
erodyne circuit, 
built-in loop anten¬ 
na, PM A 1nic o 
speaker, streamlined 
airplane dial, wide 
tunint; rantre, 550Kc- 
IGOO kc, 5 tubes 
(including rectifier 
115V-AC-DC 12SK7 
IF) 12SA7 convert¬ 
er, 12SQ7 Del, and 
Ist audio B0L6GT 
output and 35Z5GT rectifier, brown bakclite 
Cabinet. 

Complete Kit less tubes $10.95 

Tubes available (prices on 
request) 

Also Available Phono Kits 
Model RP-3 

Radio Phono Kit Model RP-S5 
Portable Radio Phono Kit 
Model RP-S5P 
Portable Battery Kit Model 
PI 3-4 

Record Changer Kit Model 
RC.3 

(ALL KITS SUPPLIED LESS WIRE & SOLDER) 
Write for Descriptive Catalog M 

RADIO KITS COMPANY 

120 CEDAR STREET 
NEW YORK. N. V. 


23.95 

34.95 

31.95 

15.95 

39.95 


INDEX TO ADVERTISERS- 


IMMEDIATE 


Delivery from Stock! 

New Model 670 

SUPERIOR 
SUPER-METER 

Cotnbln.itlori VOLT - OHM 
MILLI.XMMETER plus CA¬ 
PACITY UEACTANCi: IN¬ 
DUCTANCE and DEC! DEL 
MHASUIIEACENTS. GOOD 
— Bad Scale for checking 
quality of electrolytic con¬ 
denser! at teal Potential of 

$28.40 

New Model 450 

SUPERIOR 
TUBE TESTER 

Speedy operation assured 
by newly designed rotary 
selector .switch. Tests all 
tubes up to 117 volts. In¬ 
cluding 4,5.6,7.7L. Oc- 
lals, Loctals. D a n ( a m 
Junior, Peanut. Television. 
Magic Eye. Hearing Aid. 
_ Tliyrairons. Single Ended. 

Floating Filament. Mercury Vapor Rec- C3Q CO 
tlflers. etc., also pilot lights. Complete... 

Write Dept, C-ll for FREE m7 catalog. 

ATLAS ELECTRONICS COMPANY 



11 Edward M. Morgan PI. 


New York 32. N. Y. 


COIL KIT 

Matched euperhet: 1st I.F.. 2nd I.F., Osc. 
and Loop. With circuit diagram. 

Postpaid Cl OC 
In U.S, 

Plus $W 6-t8 Me. Ant. & Osc. Colts $2.45 

C-B MANUFACTURING CO, 

412 West 37th Street New York 18. New York 
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BOOK REVIEWS 




TEACH YOURSELF RADIO COMMU¬ 
NICATION, by E. M. Reid. Published 
by David McKay Co. for English Uni¬ 
versities Press, Ltd. Stiff cloth covers, 
45/2 X 7 inches, 176 pages plus index. 
Price $1.00. 

This book is a simplified radio text 
prepared for the reader with little or 
no previous knowledge of the subject. 
Although written on an elementary 
plane, the author presupposes a knowl¬ 
edge of simple algebra for complete un¬ 
derstanding of the material. 

It is well illustrated with a number of 
diagrams and drawings which help to 
present radio theory in an interesting 
manner. It discusses, briefly, the funda¬ 
mentals of practically all types of com¬ 
ponents and circuits that will be en¬ 
countered in a radio receiver or trans¬ 
mitter. 

The reader of American radio publi¬ 
cations will notice, immediately, the 
slight difference in the style of drawings 
and in terminology that will mark the 
book as being ‘‘distinctly British,” in its 
presentation. This difference in ter¬ 
minology is bound to be slightly confus¬ 
ing to the American radio beginner 
who is accustomed to calling a plate 
a plate, and the “electron bottle” a 
lube. Overlooking these difficulties in 
terminology, this book is a good text for 
the radio beginner. 


oppoKrmn ad-iets i 

Advertlsemenes in this section cost 20 cenu a word 
for each Insertion. Name, address and Initials must 
be Inciuded at the above rale. Cash should accoiu | 
panir all dasalfled adrertlsements unless Placed by I 
an accredited adrertlilne agency. No advertisement ' 
for less than ten words accepted. Ten Percent dls' 
count sli Issues, twenty Percent for twelve Issuer. 
Ob)eC(lonable or mlsleudlDK adTertUemenU not ac- 
cepte<L AdvertUcmenta for December. 1946. issue 
must read! Us not later Uian October 23, 1946. 
Radle-Crmft • 25 W. B*way • New York 7. N. Y. 


BARGAINS—TUrrs—PARTS. ETC RADIO ELEC- 
trie Lebs., 715 North 7th Street. Uske City. Minnesota. ] 

FOR 8AI.B LARGE QUANTITY NTT./ PANEL lifETFAtS. ■ 
E. N. Goodman, 10 E.2Q St.. New York City, A1 4-2951 | 


•'TIADIOBUILDER"—PARTS. DATA, SAMPLE FRFX. 
Laboratories. Bo* I-b. San Cirlos, California. 


RUILD YOUR OWN RADIO S TUBE SUPER HET KIT 
romplete with tubea and walnut cabinet uslnc 50L6- 
35Z5-128A7-128K7-I2SQ7, Easy to wire. Yotir coat 116,95. 
McGee Radio Co.. 1330 Broadway, Denver. Colo. 


MAO.AZINKS (RACK DATED!—FOREIGN. DOMESTTCT 

arts. Rooks, booklets, subscriptions, pln-ups, etc. Cata¬ 
log 10c (reTunded). Cicerone's. 86$ First Ave . New 
York 17. N. T. 


AMATEUR RADIO LICENSES. COMPLETE CODE 
and theory preparation for passing ansateur radio ex* 
amlnatlona. Bom# study and resident courses. American 
Radio Institute. 101 Weat 63rd street. New York City 
See our ad on Pago 80. 


OORRESPONDENCE COURSES AND 8FIX-TNSTRUC- 
lion books, slightly used. Sold. Rented. Exchanged. All 
sublects. Satisfaction guaranteed. Cash paid for used 
courses. Complete information and 92-page illustrated bar- 
ffBln catalog Fre*. Wrlte—NEI^ON COMPANY, DepI 
5-39. Chleaxo 4. 


RADIO TUBES, PARTS WROT-EBALE. BUTXXTTN 9c. 
Ilenahaw Radio Co.. 3313 Delavan, Kansas City. Kansas, 


WE REPAIR ALL TYPES OF ELF>rTRlCAD INSTHU- 
meots tube checkeri and analyzers. lUzelton Instrupient 
Co. (Electric Meter laboratory 1. 140 Liberty Street, New 
York, N. y. Telephone—RArday 7-4^9. 


In W. Vo. and Eastern Ohio 

if ij the JOHN A. COX RADIO SUPPLIES 
FOR THE BEST OF EVERYTHING IN 
RADIO 

Send For Free Buying Guide and Tube List Spe¬ 
cial MaGuIre Record Changer. Net . $25.61 

JOHN A. COX I 

554 Seventh Street Parkerxburg, W. | 


RADAR — RADIOLOCATION SIM¬ 
PLY EXPLAINED, by R. W. Hallows. 
Published by Chapman and Hall, of 
London, England. Soft cloth covers, 
5 X 7 Vi inches, 136 pages plus 4-page 
index. Price, approximately $1.50. 

The author of this text held the 
post of Chief Instructor in Fire Control 
(Radar) during the war and it was 
one of his duties to prepare easily un¬ 
derstood material on radar for radar 
operator trainees. Clearly illustrated 
and concisely written, without resorting 
to mathematics or highly technical 
terms, this book is based on this basic 
training material that was prepared for 
radar operators. 

The opening chapters deal briefly 
with the definition and applications of 
radar. An interesting analogy of radar, 
using sound echo ranging, helps .the 
reader to understand just how radar 
works and what may be expected of it. 

Chapters four through twelve are 
devoted entirely to fundamentals of 
radar. Chapters seven through ten 
are particularly interesting in the 
discussion of the cathode ray tube 
and how it may be employed as a 
stopwatch for measuring the time inter¬ 
val bet^^^een the transmitted pulse and 
the arrival of the echo. 

Chapters 11 and 12 are devoted to the 
antenna systems used in radar and are 
well illustrated with drawings show¬ 
ing the directional beam transmitting 
and receiving characteristics of these 
(Continued on foUoicing page) 


RA0I0.< ELECTRONICS 

* » 


LEARN AT HOME 

A complgte. easy to under¬ 
stand, refereneo-instruction 
book. 

“Cyclopedia of Radio 
and Electronics" 

1946 EDITION 
Stamlard ra dio. hlgh-fre- 
auency and UHF. tTubiir .id- 
drOA« and sound, television, 
photoiubeH. luduatrlnl elec* 
ironic tubea. and anpllca- 
tloiwt. AcouBtlca; Aulomatlc 
TunlnfC; Beam Power Tu»»e»; 
Bluaiog; Broadcast Transmit- 
teraj Contact Kecilhera; 

. , ^ Cold-cathode Tut»es: KIchtIfo- 

lytic Condensers; Electrostatic lleatlnfC: Facsimile; 
FreQuency Modulation Receivers; G.-is-fllled Tubes; 
lenltrons; Induction Ueatlnsr; Kivstron Tubes; 
Load Lines: Microphones; OscHlatom of all ivt>es; 
Oacliloscopes and uses Phabe-«hlft Control: Reetl- 
riersT Rel.nxatton ClrrUlta; Resonators: Saturable 
Reactor; filirnal Generator; Superheterodynes; Thy 
ratronuj^lme c:onslants: mmslt. 

Time: Tunlntr Indicators; Velocity ^ ^ _ 

Modulation, etc. 764 PAGES, 1400 5 
tables. 

f POST- 
^ PAID 



1.0.D. plus postage 
MONEY BACK GUARANTEE. 


JOIN OUR NEW TECHNICAL 
BOOK CLUB — FREE 

Menters rereive current lltemture. guidance 
on all book problems, premluma. No oblliTa- 
Uon. ALL BOOKS: Technics, Chemistry, phy*. 

TIONING. BulldluK 'Construction. ELECTRIC- 
RADIO- television. ELBCT^NIC^, 
AutomoUves, Mathematics. Woodworking. 
Homecrafiu Business LaiiRunge, Farmlnir. 
Mi kirts . PlmtoKraphy. etc.—WRITE FOR F^E 
LITERATURE. Please specify subject. 


I MODERN Technical book co. 

I Dept. M R C, SS West 42nd St.. New York 18. N. Y. 

■ Please send me . copies CYCLOPEDIA OF RA¬ 
DIO ELECTRONICS. Enclosed ftnd s^ T . . 

■ □ <^cck D cash D money order, pie.ise send n C.O.D. 
I (plus postage). If I am not fully satisfied I may^re- 
J turn the book within five davs for r\>fund. 

I NAME . 

I ADDRESS . 

I cm- . ZONE . . . .STATE. 




Addrc.ss 


City and Sute 


NOW-A REALLY HIGH-POWERED- 

Radio Engineering 

W B V 


• tBpcciaUy nel^cted by radio specialista of Afc- 
Graw^Hill pubUcations 

• to give moat complete, dependable coverage of 
facta needed by all whose fields are grounded on 
radio fun da men tala 

• avadab/e at a epeeial price and terms 

T HESE booka cover circuit phenomena, tube the- 
■ ory, networks, measurements, and other aub- 
lectfi-^ive specialized treatments of all fields of 
practical dt^ign and application. They are books 
of recognized xjosition in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 

5 VOLUMES,3319PAGE$,2289 ILLUSTRATIONS 

f. Eastman's FUNDAMENTALS OF VACUUM TUBES 

2. Terman's RADIO ENGINEERING 

3. Evsritt’t COMMUNICATION ENGINEERING 

4 . Hand’s HIGH FREQUENCY MEASUREMENTS 

5. Kenney’s RAOJO ENGINEERING HANDBOOK^ 

10 days’ nation. Easy terms. Special price under 

this ofTcr iesH than books bouirhl separately. Add these 
standard works to your library' now; pay small monthly 
instatlments, while you use the bool^. 

10 DAYS* TREE EX AMI N ATION-SCnD COURON 

I McGraw-Hill Book Co., 330 W. 42nd $L, Now York II 

Send me Radio Englneerlni; Library. 5 vola.. for 10 
approval. In 10 davs I will send 
Poslajce, and .S4.00 monthly till 
92n..YO la paid, or return books postpaid. (We pay post- 
flKc on orders accompanied by remltUnre of first Install. 
menL) 


Name 


Company . 

Position . 


Or ICs Vours FREE! 

Here's a book that will make money for you. Let me prove It 
with one of the greatest aatiafactionjniarenteea in technical 
book history. COYNE TROUBLE SHOOTING MANUAL 
is 4 great hooka In I. 610 large pages packed with over 600 
valuable wiring dingrama, plana, etc. Shows you new meth¬ 
ods for shooting trouble on motora, eppliancea. refrigerator:!, 
automotive devises, air conditioning and diesel equipment. 

SEND NO MONEY 

Here'a my sensational offer— Fill In and mail the coupon be¬ 
low. Send bo money- Look the book over 7 full days FREE 
— then decide If you want to keep the book. If you keep the 
book you can pay 19.00 cash or send 63.00 after 7 days and 63.00 
» month until 13.9619 paid. And further 1 GUARANTEE 
that the book muet earn 5 tlmos Hb cost In one year or 
I'll refund every cent you paid and you keep the book 
FREE. Yoocan’t possibly lose ooanoffer like that—thebook 
must pay Its cost 6 times over or yoqr money is refunded. 
Offer Limited — Act Nowl Send 7-day trial coupon today! 

I B. W. COOKETDiTTcOYNrrLicTRlcilTcHrOLr^^ f 

I 500 5. PAULINA STREET, CHICAGO 12, ILLINOIS 

I ^nd me theCOYNE TROUBLE SHOOTING MANUAL 
I for? da^ FREE exsmination. After 7 days I’ll either 

( I return the book and owe nothing or send $3.00 and $3.00 
per month until $9.96 is paid or Til pay ca.««h price of 

1 19.00. You agree to refund my entire payment if this 
book does not earn 6 times I ta <?09t in one year, 

I ADDRESS _ 

I TOWN -_ STATE_ 

i f ] IK YOU Want book s«nt C.O.D. (foo par pfMtmmn X9.00) 
LJchecl here. Mtitfsctloo susruuoeor ypor mon«r back. 
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MDIO KUOOl 



DIRCCTORV 


PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 




CAREERS in RADIO 


INTENSIVE COURSES 

education for progressive 


O 

o 


1. RADIO TECHNICIAN--The MR! Cenerol 
Course. Includes F.M. & Television. Prepares 
For FCC Broadcast Licenses. 

2. RADIO & TELEVISION SERVICING—Pre¬ 
pares for employment as Repoirmon on Stond- 
ord Broadcost, F.M. A Television Receivers. 

0 3. RADIO COMMUNICATIONS-^Preporos for 
FCC Operotors' License. Leads to position as 
Merchont Marine or Flight Rodio Offlcer;Com- 
mercial Operator. 

0 4. fundamental radio MATHEMATICS^ 
The MRI Preporotory Course. Required pre- 


—Thorough, technical 
men and women. 

Licensee/ by the State of New York 




MELVILLE RADIO INSTITUTE 

1 j Address... 


45 W. 45 th St.. N. T. 19 . IR 9 - 508 ^ 

1 ! . 4^ 



MELVILLE RADIO INSTITUTE | 

45 West 45th St.. New York 1?. N. Y. 

GENTLEMEN: nc j 

Send me FREE information about | 
your school. | 


Name. 


RADIO COURSES 

Servicing, Broacicast Engineering, 
Commercial Operating, Television 

Individual Laboratory Work I 
Learn by Doing? 

Day and Evening Classes 

Approved by the Maryland State 
Department of Education and the 
Veterans* Administration. 

Free to Vets—Textbooks, Tools, Test 
Set. 

Write For Bulferrn 

Baltimore Technical Institute 

1425 EUTAW PLACE — DEPT, C. 
BALTIMORE 17. MARYLAND 


COMMERCIAL RADIO INSTITUTE 

A radio frainirjg center for 
twenty-six years, 

• 

RESIDENT COURSES ONLY 
Broadcast, Seirlce, Aeronautical. Television and Marine 
telegraphy classes now forming. Literature upon request. 
Veteran training. Classes now forming fur mid-year 
term, Feb. 1st. Entrance eiam. Jan. 13. 

Dept. C. 38 West Biddle St., Baltimore 1, Md. 


ELECTRONICS 

Electronic Technician Training Course. Qualify for 
Radio Communication fCommerclal Ooremment Li¬ 
cense); Radio Repair Service; or be an Industrial 
Electronic Technician. Register now for new Classes 
starting every four weeks. Approved under G. I. BUI 
of Rights. Residence day and evening school. Write to 
ELECTRONICS INSTITUTE, INC. 

2t HENRY, DETROIT 1. MICH. 


X 

^ A R 


_ CODE 
ELECTRONICS 


RADIO COURSES 

• RADIO OPERATING 

• RADIO SERVICING — 

# REFRIGERATION SERVICING 

Personal Counsel!Ino Services for Veterans 
Write for Latest Trade & Technical Catalog 

Y.M.C.&. TRIDE & TECHNICAL SCHOOLS 

4 e4«h Str#«t Nftw York City 


s 

7 


VETERANS can complete work 
bere in Bhorteat poseible time. ^ 

Courses alao in Civil. Electrical. 

Mechanical, Chemical, Aeronautical EnCineerinK ; 
Businees Administration, Accountini:, Secretarial 
Science. i.Trd year. Enter Jan., Mar., June. SePt. 
School now filled to capacity. No applications can 
he accepted until further notice. 

TRI-STATE COLLEGE 


-LEARN- 


RADIO-TELEVISION-FM 

Complete courses in all phases given in both 
day and evening classes. 

Veterans accepted under G.I. !)ill 

United Radio Television Institute 

225 Hahoy Street Newark 2. N. J. 
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! LEARN RAPID I 

I RADIO SERVICING | 

^ Send for Free Information: “3 Ways to Learn — 
= Radio.” Approved for Training Veterans. = 

I WESTERN RADIO INSTITUTE | 

= 1457 Glenarm. Denver 2. Colo. = 

^iiiiiii{iiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiimniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHi 


BOOK REVIEWS 

(Continued from page 79) 


antennas. The two concluding chapters 
discuss briefly the war and probable 
peacetime applications of radar. 

The book is illustrated with eight 
full-page photographic plates, mostly 
showing standard radar apparatus, as 
well as the excellent drawings already 
mentioned. 

While definitely not an engineering 
treatise, this book will enable the read¬ 


er to secure a good background on the 
operation of radar and its many appli¬ 
cations in war and peace. Teachers will 
find the drawings especially useful in 
helping to get certain hard-to-explain 
ideas across to their students. 

ELEMENTARY ENGINEERING 
ELECTRONICS, with Special Refer¬ 
ence to Measurement and Control, by 


_I Correspondence Courses In 

3^1 MMOancjataRICaiNCINItRINC 


• electrical engineering 

tricat field. Preanre yourself, at Low Cost, for secure 
future. Modem. slmpIlHed. you Can understand oulckly. 

RADIO ENGINEERING, 

Trains you to be super-service man. real vacuum tut>e 
teehniciait. Serviremen needed badiv. Dloloma on comolc* 
tton. Tuttton S25. either course. Deferred payment olan. 

F O r F Get copies of school catalogs, student 
K IL H magazines, complete details. SEND NOVVI 

LINCOLN ENGINEERING SCHOOL 

RADIO 

RADIO Technician and Radio CommUnleatloni couraee. 
ReflUter now for new elastat starting ftrit MONDAY 
of each month. Day and Evening Classas. 

AMERICAN RADIO INSTITUTE 

SOI West 63rd St.. New York 23. N. V. 

apprOvid under qi sill of rights. 



RCA INSTITUTES, Inc. 

Offer thorough training 
courses in all technical phases of 

Radio and Television 

OAYS-EVENINCS WEEKLY RATES 

VETERANS' RCA Institutes is approved 
vcicnAnd. g I 

For Free Catalog Write DcPt. RC'4G 

RCA l.'VSTITVTES, Inn. 

A liadio Corporation of America Service 
75 VARICK street NEW YORK 13. N. Y. 


HOW TO MAKE MONEY 

nU MM nil Easy way to start new or ex¬ 
it W l¥|ll|l pand present occupation. Ex- 
™ traordinary plain, simple skill, 
know-how. Opportunity success operating plan. 
No loans needed. Sure results, sure profits. Write 
today for FREE astonishing particulars. 

HOWARD HOUSE. Melrose 76-26 Massachuselts 



Le.nm to be a Telegraph or 
R.*)dlo Operator. Thousands of 
men needed. Intensely interest- 
iRjf work—good pay. I,cam nt 
wBVai homo or wherever you nre, quick- 

rREE DWWK ” ly. easily, with the famou.i Can¬ 
dler Code Speed System. Book of Particulars Free. 

CANDLER SYSTEM CO. 

Dept. 3-M. Box 928, Denver t, Colo. 

Andrew W. Kramer. Published by The 
Instruments Publishing Co., Inc. Stiff 
covers, iVz x 8 inches, 340 pages. Price 
$ 2 . 00 . 

This book, of thirty-four chapters, be¬ 
gins with a simple explanation of the 
electron theory and the nature of elec¬ 
tricity. With this as a background, the 
author explains the principles of opera¬ 
tion of the various electron tubes in 
commercial use today. 

The text of the book is confined to 
electronics in industry and does not 
touch the radio aspects of the field. As 
each tube type is discussed, the author 
provides interesting drawings to illus¬ 
trate the operation of the basic circuit 
and to show how it may be applied to 
perform various control or metering 
operations. 

The operational functions of vacuum 
tubes not fully understood by the av¬ 
erage reader are clearly explained by 
mechanical analogies. This is particu¬ 
larly true of the operation of the thyra- 
tron whose operation is clarified by com¬ 
paring the tube to a non-return fluid 
valve. Eleven step-by-step drawings are 
used to illustrate the operation of this 
tube. 

This book will serve as a guide to 
students, engineers and maintenance 
men who desire an understanding of the 
many electronic principles and applica¬ 
tions in industry today. — R.FS, 
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Thai Never Clo 


BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


The Ey^ 


You arc looking at a thermistor — 
a speck of metallic oxide imbedded in 
a glass bead hardly larger than a pin¬ 
head and mounted in a vacuum. The 
thermistor was developed by Bell Tele¬ 
phone Laboratories to keep an eye on 
tlie amplification in long-distance tele¬ 
phone circuits. 

When a thermistor is licatcd, its 
resistance to electric current changes 
rapidly. Tliai is its secret. Connected 
in the output of repeater amplifiers, 
it heats up as power increases, cools 
as power decreases. This change in 
temperature alters the resistance, in 
turn alters tlie amplification, and so 
maintains the desired |X)wcr level. 
Current through the wire at the left 
provides a little beat to compensate 
for local temperature changes. 

Wartime need brought a new use 
for this device which can detect tem¬ 
perature changes of one millionth of 
a degree. Bell Lalxiralories scientists 
produced a tbennistor which could 
''see’* the warmth of a mans body a 
quarter ol a mile away. 

Thermistors arc made by Western 
Electric Company, mnnufacruring 
branch of the Bell Svstem. Funda¬ 
mental work on tliis tinv device still 
continues as part of the I.aIx>ratories 
program to keep giving America the 
finest telephone service in the world. 
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mm HOW YOU can do the same - 

w 

By in^alling Federal's Miniature Recfifter 
in plaice of a tube, you earn from $1 to 
$2 ejftro per set serviced. Ten sets a day 
9ives yqu $60 a week (or more) added 


by Installing Federal's Miniature Selenium 
Rectifier—in AC-DC home radio receivers to 
replace rectifier tubes 

Here’s a real opportunity for the progressive service man — a 


Ty|>» 4030262S 


chance to make extra money and do a Lttter job. For Federal’s 
new, miniature Selenium Rectifier is more than just a substitute 
for a tube. It’s the modem way to give old sets new performance 
—gives them instant starting without warmup, makes them run 
cooler, last longer—replaces 29 different rectifier tube types. 

Only 1J4 X 1^2 X 54 inches, it fits anywhere, with just a few simple 


Replaces these 29 different rectifier tubes: 


5T4 

5Y3 

6Y5 

2526 

50Y6 

5U4 

5Y4 

625 

35W4 

5027 

5V4 

524 

1225 

3523 

11723 

523 

6X5 

7Y4 

3524 

11726 

5W4 

0Z4 

1223 

3525 

OY4 

5X4 

80 

25Z5 

3526 



soldered connections and minimum circuit changes. Once in¬ 
stalled, it’s in for the life of the set. It withstands overloads from 
defective electrolytic condensers, and is practically unbreakable. 

This miniature Selenium Rectifier gives the same performance 
that has made Federal “Center-Contact” Selenium Rectifiers the 
standard of the industry. 


r Of ^^eighf page service bulletin tell¬ 
ing how to install this rectifier in AC-DC 
radio sets. Miniature Selenium Rectifiers 
naw ovaitoble in standard packages af 
12, with window poster ond moiling 
pieces. Send <heclc or money order for 
512.00* for 12 rectifiers in disploy cor- 
ton ond complete soles accessories. 

Write to Dept. F863 
• C«»cludei* StAt« tuid CItjr u»e >nd smI«s UlXu. 



Federal Telephone and Radio Corporation 
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In Canodal—Federal Electric Monufoctoring Company, Ltd., Montreal. 

Export Distributors:—Internatlonol Standard Electric Corp. 67 Broad 5t., N.Y.C 


Newark 1, 
New Jersey 









